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“TO: THE. RIGHT HONOURABLE THE PRESIDENT. OF 
THE LOCAL GOVERNMENT BOARD. 


aia 103 

ine submitting to you, for presentation, to. Parliament, my 
aapWen report on the proceedings of, your, Medical Department 
_ for the,year: 1893— 94, I would recall the fact.that I have already 
-laid: before’ you a. special..report. on .‘{Cholera,,in England «in 
,1893.”* .. That. report embodied a history of the cholera. occur- 
rences in question, and also, a;statement ofthe measures adopted 
by the Medical Department. to control the disease. Further 
*neference to cholera: in ‘relation to’ thisjcountry will, therefore, 
‘besconcerned only with such general, measures ofadministration 
das’ became necessary owing to the) prevalence, of that disease in 
foreign countries; | As yet. [.am.-not; in;a position,,to. refer, in 
emoreothan briefiterms,; to the!prevalence: of,cholera, abroad since 
vthe epidemic of 1892.'.-That ;prevalence, chowever, involved,a 
woutinued danger to this, country, and ‘it. was chence decided 
early in 1894 to retain for, ar second year. the,services of, the 
‘fourstemporary:) Medical Inspectors wich had -been, oa RON MASS! 
vat thes beginning: of, 1893.4; bb: 7 serail § 


ADMINISTRATIVE RELATIONS oF THE 
MEDICAL DEPARTMENT.” ~* 


ats VACCINATION, ‘AND. PUBLIG. VACCINATION. 


~ The digest of Vaccination Officers’ returns, which ‘I vabitie m 
Runenaie A., No. 1, includes a statement with regard to 914,079 
infants whose bitths were registered in England and “Wales 
during the year 1891. Itis the twentieth annual’ return made 

osinee ‘the. passing of .the.. Vaccination. Act, 1871,.,and.it shows 


that the per-centage-of .the infants.in, question, .who. remained 


vfinally unaccounted ‘for ..as. regards vaccination, was, 13: 4, a, 
larger. proportion. than‘in any of. the. previous. years. In ‘the 
+Metropolis the corresponding per-centage was,88.1n 1872; and 
vit fell to 5-7in/1881); but since. then it-has steadily increased 
juntil it reached no less: than 16:4, for. 1891, .. In. the provinces 
» the: per-centage. of registered births not, finally. accounted for in 
9187 2-was. 41 5; and: with. trivial. oscillations it remained at. that 
“figure for, some 10.years,-but since then the, per-centage has 
vincreased. until.in. 1891 itreached. 12. 9. . Both i in the; Metropolis 
‘and in the rest of England the greatest increase in default. under 
the vaccination laws, thus indicated, set in during 1889. I 
was in “May ~ ‘of that: ‘year: that: the: ‘Royal | Commission « was 





hi ~ a Bepents and: Pasiefs on Sheieak in, Eoalenti in, 1893; with | an. iting ay 
the Medical Officer of the Local ‘Government Board, AGT 539] 4go4 


E 82300. 


MEDICAL 
OFFICER’S 
REPORT, 


VACCINATION, 


vi 


Mxpicat ~— appointed to inquire into the subject of vaccination, avd since 
Rerorr. that date an increasing number of Boards of Guardians have 
Did more or less completely abstained from enforcing compliance 
with the law as to vaccination “pending the issue of the 
report” of the Commission. That report still remains to be 
issued. 

Insrrorion OF - T)uring the year 1898 inspection of public vaccination was 
Vacernation. carried out by Medical Inspectors in 826 Unions. This inspection 
involved, as will be seen from Appendix A., No. 2, 1,429 Vacci- 
nation Districts, and in regard of 992 of these, situated in 291 
Unions, the work of the Public Vaccinators was found to be 
such as to call for special recognition by way of award under 

section 5 of the Vaccination Act, 1867. 


wvacere The lymph issued by the National Vaccine Establishment 
MENT. was derived from the usual sources. ‘The humanised lymph 
received was stored on 1,040 ivory points and in 7,830 
capillary tubes. Including requests from India, the Colonies 
and also the Dipiomatic and other Services, 4,322 applications 
were received during 1893 for humanised lymph ; and in answer 
to these 1,020 charged ivory points and 6,787 charged capillary 
tubes were sent out. The supply of lymph furnished from 
calves vaccinated at the Animal Vaccine Station, was received 
on 18,981 large ivory points and in 76 capillary tubes; and 
in answer to 2,797 requests for calf-lymph 16,177 of the 
charged points and all the 76 capillary tubes were sent ont. (See 
Appendix A., No. 3.) 
The proceedings of the Animal Vaccine Station, which are 
summarised in Appendix A., No. 4, included the performance of 
7,683 primary vaccinations. Of the persons thus vaccinated 
7,590 returned for inspection. In 54 of these, vaccination 
proved unsuccessful at the first trial, but in no case was a third 
attempt requisite to success. 


INSUSCEPTI- 
BILITE To In his annual reports for 1887 and 1888 my predecessor, the late 


ieee Sir George Buchanan, drew attention to what is called “ insus- 
ceptibility ” of children to vaccination ; the legal interpretation 
of the statutory term “insusceptible” being that vaccination 
has three times been unsuccessfully performed. In the former 
of the two reports reference is made to the following statement 
by Dr. Cory :—‘Of my own vaccinations I may say that I 
“ have in my time performed over 38,000 primary vaccinations 
“ with human or with calf-lymph; and that it has only once 
“ fallen to my lot to fail twice at an attempt at vaccination.” 
Dr. Cory did not in the instance in question have an opportunity 
of making a third trial. 3 


Since the issue of that report 44,678 additional persons have 
been submitted to primary vaccination at the Lamb’s Conduit 
Street Station; 43,591 of them having returned for inspection. In 
the case of these 43,591 vaccinations all but 218 succeeded at the 


| 





Vil > 


first attempt. In one case only did failure result on a second 
attempt, and in no case was there a third failure or legal insus- 
ceptibility. It thus transpires that, in the hands of vaccinators 
connected with the Board’s Vaccine Department, operating at one 
“time with humanised lymph, and at another with calf-lymph, 
not a single case of insusceptibility has been found amongst 
over 81,500 persons submitting to the operation of primary 
vaccination. Insusceptibility must needs be a rare phenomenon. 
But, notwithstanding this, certificates of “insusceptibility ” are 
by no means uncommon in certain districts of England. Thus, 
of 98,871 children on whom the operation of primary vaccina- 
tion was performed in Metropolitan Unions during 1891, no less 
than 432 were certified to be “insusceptible.” The details of 
the proceedings of the Animal Vaccine Station in this respect 
since 1887-88 are set out in the following Table :— 


Vaccination failed. 
Total Primary | Returned for 




















aa Vaccinations. Inspection. 
Once. | Twice. | Thrice. 

1888-89 - : | 7,048 6,962 20 0 0 
1889-90 - : 7,567 6,937 49 0 0 
1890-91 - Z 7,220 7,134 ines ro 0 
4891-92 - ; 7,529 7,448 18 0 0 
1892-93 - = 7,616 7,520 38 0 0 
1893-94 - ah He eos 7,590 Bd 0 0 

Total 3 44,673 43,591 218 1 0 





2. OTHER ADMINISTRATIVE BUSINESS OF THE MEDICAL 
. DEPARTMENT. 


The ordinary work of the Medical Department during the 
year 1893-94, was necessarily somewhat modified by reason of 
the continued prevalence of cholera on the Continent of Europe, 
and of the importation of that disease into this country under 
arcumstances to which I have already referred in detail in my 
Special report on Cholera in England during 1893. But a con- 
siderable number of local inquiries and of conferences with 
representatives of sanitary authorities were held as to such 
matters as sites for isolation hospitals, byelaws, &c., and in addition 
to these, as also to special inspections in localities where cholera 
“was alleged to have occurred, 42 sanitary districts were visited 
and reported on by Medical Inspectors, Many of these visits ot 
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inspection were undertaken, because of the evidence of excessive 
mortality’ from infectious diseases, afforded . by: the. quarterly 
returns ,of the Registrar-General :.. others ,.wee: instituteds-by 
reason..of statements:.contained . iny reports submitted, to- ithe 
Board: by lceal. medical officers of health; and others. again 
‘were deemed necessary owing; to the receipt of. complaints as to 
local administration.. In three of the latter instances the repre- 
sentations were received. from County: Councils, and‘in;+each 
instance: a medical inspector was instructed to report, to:the 
Board’as, to: the circumstances involved... .An abstract: the 28 
reports referred to will: be found in Appendix A.,-No. 55° Some 
of, these reports, however, call for more detailed notice, and they 
are consequently reproduced in extenso. ,-The-majority of these 
are. concerned with the distribution of :disease by reason of the 
contamination of public:water supplies. .This subjectiis,one-of 
pre-eminent importance to England, not only because, on the 
Continent of Europe, we are still face to face with cholera, a 
disease which owes its widest and most fatal distribution in this 
and other temperate climates to the agency of water con- 
taminated by human excreta; but because even when the 
contaminating agent is insignificant in amount, and the point 
of contamination strictly localised, yet the resulting mischief. is 
often as wide in its distribution as is the area of the particular 
water supply.| In continuation, therefore; of the remarks which 
I had the honour.of submitting on the subject of enteric fever 
and water supplies in my last annual report, I would now 
draw more particular attention to some further reports having 
a similar bearing. 


The borough of Worthing, situated on our southern oe 
was, during 1893, the seat of an epidemic of enteric fever, 
which is, in many respects, without parallel in the sanitary 
history of this country. The epidemic involved “ Worthing” 
proper, and West Worthing, which together constitute the 
borough ; and in addition the villages of Broadwater and West 
Tarring, which abut on the northern boundary of the borough. 
The great burden of the epidemic fell on “ Worthing,” where, 
on.a population of some 15,300; ‘there occurred no less’ than 
1,257 attacks of enteric fever in’ the seven months, May— 
November, 18938. Including attacks during the. same period i in 


a the other localities named, the total reached 1,411. 


Investigation. of the epidemic. was rendered, ‘unusually difficult 


“by reason of the complexity of the conditions, involved:,. Not 
“only did the incidence of. the. fever on. the several. localities 


implicated differ both in amount and as. to time of occurrence, 


but differences and also correspondences between these localities 


‘In such matters as water supply, sewerage and drainage, prayed 

so intricate as to render. inquiry into. their. influence, if any,.on 
the occurrence of the fever, no light. labour. When, however, 
this labour had been undertaken, and its results. formulated, 
‘indication was obtained as to coineidence between the behaviour 
of the fever in one or other area, and the existence therein of 
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some particular condition or conditions, And in this way 
explanation was forthcoming as to the means whereby, at one 
time in “ Worthing” and Broadwater, and at another time in 
West Worthing: and West Tarring, the fever had. been 
- disseminated. ! 
‘Dr. Theodore Thomson, whose report on the subject will be 
found in Appendix A., No. 6, recalls the fact that the previous’ 
history of Worthing, and the adjacent localities, in the matter of 
enteric fever, was distinctly favourable. Entire years had 
passed by without a death from that disease, and on: but rare 
occasions had the borough death-rate from enteric’: fever even 
reached that for England and Wales asa whole. “Worthing” 
had-also been practically free from the disease during the early 
part of 1893; but, following on a first casein the latter part of 


April, a ‘sharp outburst. of the disease took place in the first’ 


three weeks of May, and by May 28th no Jess than: 268 attacks 


had occurred. Then came a marked abatement, but this was, 


ino turn, followed .by: a further and. rapid increase beginning 
about the middle: of: June, and culminating in. an outburst:.of 


altogether exceptional magnitude in the early part of) July. 


Indeed, in the six weeks, June 24th-Aucgust 4th, no less than 
726: fresh: attacks: took place:in the “ Worthing’: division: of the 


borough. This: occurrence was then once. more. followed by:an: 


abatement which, with occasional exacerbations, continued ‘until 


the cepidemie: ceased as. the month of December savas» reached. 
Tm point of. time, the incidence of the» disease on \the village ‘of: 
Broadwater, resembled that on “Worthing; ” but it: was <other=: 
wise with the West Worthing division of the borough, and: 


with the village of West Tarring,‘in which <places the epidemic 
only manifested itself after the date at: which the height of the 


epidemic in “ Worthing” had been reached. During ‘the earlier. 
epidemic period: in May,ithe public:water service of Worthing: 
had:locally come under suspicion, and: this suspicion was con> 


firmed when it came tocbe aseertained as‘regards both “‘ Worth- 
ing’ and Broadwater, to both of which the “Worthing ” -water 
is‘laid on (1) that whilst there was heavy incidence of. the 
disease on those of their inhabitants who were supplied with 
this water, there was all. but immunity for those persons in the 


Same areas who habitually drank water from local wells; and. 
(2) that the West Worthing division of the borough and West. 


Tarring village, which at this time were free from the epidemic, 
had altogether different water supplies.. ‘The: “ Worthing” 
public water-supply which, as came to be shown, caused the 
“Worthing” and. Broadwater epidemic, is derived from three 
Chalk wells connected together by headings tunnelled in the 


same formation; the wells and works.having in later ‘years: 


gradually come to be surrounded. byan inhabited part of the 
town, With the increasing population in Worthing, it. became 
necessary on several occasions to augment the water supply, and 
for this purpose, a large heading-was early in 1893:driven from 
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the bottom of one of the wells, this work being commenced 
on March 13th. As the works progressed, it was found imprac- 
ticable altogether to exclude from the public service some of the 
water entering the new heading through small fissures in the 
Chalk ; and in the afternoon of April 14th, when a large fissure 
was struck, there was a sudden and great in-rush of water, 
which could not be controlled, and which from that date formed 
no small part of the total water-supply. In the fortnight ending 
April 28th, immediately following the in-rush of this water, there 
were no more than nine attacks of enteric fever in “ Worthing” ; 
but in the following fortnight, there were no less than 153, and 
simultaneously the outbreak manifested itself also in the village 
of Broadwater. Detailed investigation went to show that the soil, 
which to a depth of some 20 feet overlies the Chalk in the neigh- 
bourhood of the “Worthing” wells, was liable to sustained pollu- 
tion by reason of leaky sewers ; that access of any water lying in 
that soil to the public service must necessarily have involved risk 
of specific pollution of that service; and that the fissure which 
was struck on April 14th was actually in communication with 
the superficial soil in question. Herein, indeed, is to be found 
the explanation of the first phase of this epidemic; the precise 
source of the specific matter reaching the water remained, how- 
ever, beyond actual proof. Chemistry had all along failed to 
detect in the water any definite impurity, and it was only in 
the later stage of the epidemic that the results of bacterioscopie 
examinations went to furnish conclusive evidence, not only of 
its being fouled by fecal matter, but of its contamination by 
the specific material of enteric fever. 

The fact that close upon 300 cases of enteric fevee't in “ Worth- 
ing,” occurred in the earlier period of the epidemic, April 29th— 
June 9th, may well, in view of the relation to the public water 
service of leaky sewers, which during this period must have been 
conveying typhoid dejecta, serve as an explanation of the great 
recrudescence which constituted the second phase of this serious: 
epidemic which set in towards the end of June ; but it does not 
account for the occurrence in West Worthing, and in the village 
of West Tarring, of an outbreak which, commencing as late as the 
fortnight ending July 7th, reached its maximum about one month 
after the culmination of the “ Worthing ” epidemic, and which, 
in the two places together, led by mid-October to the occurrence 
of 109 attacks. Enteric fever in these places could only in 
small part be assignable to use of “ Worthing” water; for not 
only have both localities altogether different water supplies, 
namely, from the West Worthing water-works and from local 
wells, but the proportion of their lahabitants who by reason of 
business occupations, &c., would have had opportunity to use the 
“ Worthing” water, was but small. Besides which, during the 
period April 15th-—June 23rd, in which “ Worthing” water 
was conveying the infection of enteric fever to its consumers, 
only a solitary case of that disease had occurred amongst the 
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2,186 people who formed the joint population of West Worth- 
ing and West Tarriny. It was also shown that the distribution 
of the outbreak in these two places, bore no relation to the 
general distribution of the mains of the West Worthing water ; 
' on the contrary, it was limited in both localities to the lowest 
point on either slope of a ridge common to the two districts, 
And, after studying all the circumstances under which this latter 
outbreak took place, Dr. Theodore Thomson regards the evidence 
as pointing, not as was the case in “ Worthing” proper to 
pollution of the water at its source, but to local infection of the 
water in certain of the mains. 


_ Another outbreak of enteric fever which came under investiga- 
tion is that which occurred during the winter of 1892-93 in the 
mining village of Chester-le-Street, and which was investigated 
and reported on by Dr. Maclean Wilson, one of the Board’s tem: 
porary medical inspectors (see Appendix A., No. 7). Between 
October 1892 and the middle of the following March there 
occurred 58 cases and 4 deaths in 43 households. The total 
population of the village was 4,864 at the date of the last census. 
The principal incidence of the disease was upon two periods; 17 
cases were notified between November 14th and January 24th, 
and 38 more between February 10th and March 19th, and the 
precise cause of the outbreak was somewhat obscured by the 
very general prevalence of faulty sanitary circumstances. ‘There 
was overcrowding; sanitary shortcomings, some described as 
“ glaring,” attached to a number of the invaded houses; cow- 
sheds were found to be badly ventilated and unsuitable for their 
purpose ; and the village as a whole is described as having many 
of the sanitary defects of the old country hamlet combined with 
those of the modern pit village. But, whether disposal of 
sewage and excreta, house accommodation, or milk supply be 
considered, none of these could be found to account for the 
distribution of the fever. Indeed, some of the earlier attacks in 
households occurred under sanitary circumstances which left but 
little to be desired. But when the supply of water came to be 
considered the matter was otherwise. Of some 1,100 houses in 
the village about 60 per cent. are supplied by the Chester-le- 
Street Water Company, the remainder deriving their supply from 
the Consett Company. With two exceptions, both included in a 
group of early attacks which could be etiologically separated 
from the general outbreak, every household attacked was found 
to be using the water of the Chester-le-Street Company; and 
this although the homes of the sufferers were not grouped in any 
particular part of the village, but were scattered over nearly 
every part of it. The water in question is taken direct from the 
Stanley Burn, and is thence conveyed to a filter bed before its 
distribution to the village. On examining the burn above the 
intake it was found to receive the sewage, either in its crude 
state or after certain processes of irrigation, from scattered 
villages of from 20 to 150 houses; and it was estimated by the 
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local. health officer that the sewace ‘of a population of 3, 500° 
persons found its way either directly or indirectly into the 
Stanley Burn and its tributaries above the intake of the Chester- 
le-Street Company. Three miles above this intake was a group 
of. cottages, draining directly into a tributary of the Stanley 
Burn, where 4 cases of enteric fever occurred in October 1892, 

10 other attacks following in January and February 1893. 

With. regard to the process of filtration to which this water is 
subjected. it is worth recording that the sand in use for the 
filter-bed was derived from the banks of the River Wear ¢lose 
by, and that the Wear above this point receives the x —— 
sewage of a large population.” 


‘Amongst other occurrences of enteric fever which were inquired 
into by the Medical Department during the year under considera- 
tion were certain groups of attacks ‘which were investigated by 
Dr. Bruce Low in villages situated on the banks of the River 
Rye in the Vale of Pickering, and in’ the neighbouring town 
of Malton on the Derwent. (Appendix A., No.8.) 

‘The villages in question were those of Nunnington and 

ess. in the Kirkby Moorside rural, district, together with 
Butterwick and Brawby in the Malton rural district. After a 
period of’ almost sohniek absence of enteric fever, 31 attacks 
of this disease occurred in these four villages during the three 
months November 1892-January 18938, and careful inquiry into 
the causes of the fever made it clear that the’ disease could only, 
be attributed to the use, for drinking purposes, of water dipped 
at each place from the River Rye. No ot only was the incidence of 
enteric fever on the 600 inhabitants of these four riverside villages 
60 times as great as on the remaining. 17,000 to 18,000 people 
comprised in the two rural districts concerned, but within the four 
villages themselves every household invaded by the fever resor ted 
to this river water for domestic purposes, whereas amongst. a 
considerable number of their inhabitants using water from wells 
not a single case of enteric fever occurred. Between its rise 
from feeders in the Cleveland Hills and its approach to. the 
villages in question the Rye is largely polluted. Thus, some five 
miles above Nunnington village it receives the crude sewage of. 
the town of Helmsley ; between Helmsley and Nunnington 
“town manure,” including night soil.from Leeds, is spread upon 
fields bordering on or draining towards the river; and some of 
the Nunnington villagers themselves add to its pollution by the 
deposit of similar filth on their fields, allotments, and gardens, 
on either side of the stream above the point at orn they draw 
their drinking water. It was hardly necessary, under such 
circumstances, to inquire as to opportunities for the specific 
contamination of the river water. by the material of enteric 
fever, but as a matter of fact: evidence. ‘on this point was in no 
way lacking, 

Incidentally it transpired during the course, of this inquiry 
that the town of Malton had an altogether exceptional history 
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in so far as enteric fever and diarrhcéa “in fatal form are con- 
cerned. Situated on the Derwent, four miles below the confluence 
of the Rye with that river, Malton was found to derive its water 
supply from’ the Lady-well sunk to a depth of 14 feet in the 
middle Oolite rock, and’ occupying some low-lying land close'to 
the river bank. Into’ this well river water gained access as soon 
as the Derwent rose above a given point; the amount of river 
water‘reaching the well varying from mere leakages through 
holes and crevices in the banks, to complete submersion of the 
~Lady-well by the swollen‘stream. Gradually it had come to be 
noted that ‘the outbreaks of fever and of*‘diarrhcea followed on 
seasons of flood in the Derwent, a river which was referred to 
locally in 1890 as containing “the sewage of all the towns and 
“villages situated near the Rye and its numerous tributaries.” 
Up to the date of Dr. Low’s inspection in 1893 but little had 
been done to secure the Malton water supply against pollution. ° 


In another report Dr. Bruce Low deals at considerable length 
with questions of water supply in relation to enteric fever in 
some sanitary areas abutting on the River Trent, and notably 
in certain villages where a number of the inhabitants habitually 
resort to the river for-their’ drinking water. (See Appendix A, 
No. 9.) Almost from, its source in Biddulph Moor, on. the 
northern borders of -Staffordshire, the Trent. becomes polluted 
with sewage, and before reaching the town of Gainsborough; 
immediately below which the villages in question are situated; 
it. receives directly, or by means of its tributaries, either the 
erude sewage of, or the effluent from sewage farms serving, an 
enormous population. The nearest towns above the villages in 
question are Newark and Gainsborough, and these alone add. to 
the pollution of the river the sewage of a combined. population 
of some 30,000. . Contamination. of the river'is further brought 
about by reason of the habitual ‘use, on agricultural land draining 
towards the Trent, of the town manure and night soil from some 
of the largest’ and most populous boroughs of South Yorkshire and 
the North Midlands. . Having facts such as these in. view, it had 
for some time been matter of local medical belief that the use.of 
the Trent water for domestic purposes was associated with the 
occurrence of enteric fever... But representations made. by: the 
Board to the locai authorities on the point were met. by rejoin- 
ders such as are commonly formulated by parochial committees; 
rejoinders which went generally to deny the existence of any 
such risk as that implied, and in one instance, did not hesitate 
definitely to assert that, “ the Trent water is wholesome.” It was 
under these circumstances that Dr. Low’s inquiry was instituted, 
and evidence was at.once forthcoming to show, not only that the 
riyer water was, greatly polluted, but that some of its more 
obvious pollutions were of an altogether revolting character ; 
other facts elicited went far to prove the specific pollution of 
the Trent by the bowel discharges of enteric fever patients from 
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Qnpican = Newark and Gainsborough, as well as from other places. And 

(: Report. when comparison was made, as regards enteric fever, between 
sets of villages in the Gainsborough rural district* grouped 
according to their water supply, it was found that of 192 
attacks of that disease which could be heard of as having 
taken place in the district in the previous four and a half years, 
no fewer than 167, or 86:9 per cent., had occurred among a 
population under 6,000 living in villages, the main water supply 
of which was drawn from the River Trent, or from canals similarly 
polluted and communicating with the river; whereas only 25 
cases, or 13 per cent. of the whole, had occurred in an aggregate 
population of over 13,000 in 41 villages using water from local 
pump wells. As bearing upon the quality of the pollutions 
liable to reach the Trent within the range of the river-side 
villages more specially in question, it may be mentioned that 
in the third quarter of 1893 some 50 or more cases of diarrhoea 
occurred in Owston Ferry, six of the attacks terminating fatally 
with choleraic symptoms. Owston Ferry fortunately lies lower 
down the Trent than most of the villages: in which there is 
resort to the river water. 

In connexion with this inquiry, Dr. Bruce Low elicited 
certain facts as to the existence of enteric fever in Newark, 
which are of interest, as indicating how large an amount of 
specifically diseased material reaches the Trent above the 
villages in the Gainsborough district. That fever was found to 
have been for some time past epidemic in Newark during 
the autumn months ; and, apart from water supply, no sufficient 
cause for this could be found. Nearly half the population of the 
borough derived their water from local pump-wells which were, 
almost without exception, liable to pollution, and the remaining 
half used the public service, which was drawn from wells so 
situated and constructed as practically to supply Trent water. 
Of 297 cases of enteric fever which were known to have taken 
place in Newark during the three and a half years preceding 
Dr. Low’s visit, 78°5 per cent. occurred amongst those who 
habitually consumed the river water, whereas only 21°5 per 
cent. took place amongst persons resorting to the polluted local 
wells. Newark has since provided itself with a constant supply 
of wholesome water from the New Red Sandstone. But the 
riverside villages below Gainsborough still resort to the Trent 
for their water. 


In my report on Cholera in England during 1893, I pointed 
out that of the 64 localities in which cholera appeared in this 
country, the disease was limited in 42, or in nearly 66 per cent. 
of the whole, to one single attack; and this was the case, 
although, as regards the majority of the attacks, the disease | 
must be looked upon as having been true cholera of the Asiatic _ 











_ * Three of these villages have since been included in the newly-formed rural 
district of Misterton. 
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type, whether it be judged by its clinical symptoms, by the 
outcome of bacteriological research, or by the heavy rate of 
mortality which it occasioned. Such a result, altogether unique in 
the history of cholera, was, I believe, largely due to the improved 
sanitary circumstances.of England. But it is certain that if, in 
the cases of public water-services I have been considering, the 
specific material which found access to the waters had been 
that of cholera, instead of enteric fever, our cholera history 
for 1893 would have been the record of even greater disaster 
‘brought about, in most of the cases, by deliberate neglect. Even 
as the matter stands, such instances of neglect remain a matter 
of reproach to our local sanitary administration. 

Amongst a number of inquiries instituted in connexion with 
the prevalence of diphtheria, one was of more than ordinary 
interest. I refer to Dr. Wheaton’s report on an outbreak of 
that disease in the Hinckley urban and rural districts. (See 
Appendix A., No. 10.) The town of Hinckley lies on a soil 
which is cold and retentive of moisture, and it is so situated, at 
a considerable elevation sloping towards the River Anker, as to 
be exposed not only to bleak winds, but also to fogs and mists. 
No single diphtheria death had been registered amongst its 
population of some 9,700 during 1892, and during the first 
eight months of 1893 only one death, namely one in February, 
had been ascribed to that cause. Butit was otherwise as autumn 
advanced ; and on his arrival at Hinckley, towards the close of 
November 1893, Dr. Wheaton found that in the 11 weeks ante- 
eedent to that date 28 deaths had occurred from diphtheria, and 
that, so far as could be judged in a town where notification of in- 
fectious disease was not in operation, between 200 and 300 attacks 
of the disease had taken place.. As a result of his investiga- 
tion into the causes of this outbreak, Dr. Wheaton arrived atthe 
conclusion that the water supply, the milk service, and the general 
sanitary circumstances could not be held to have had concern with 
it. In also eliminating the influence of sewers and drains, both as 
regards the origin and spread of the disease, he points out that 
the cases were scattered more or less over the whole town; that 
there was no special prevalence of the malady where house- 
drains communicated with defective sewers; and that houses in 
the vicinity of sewer ventilators were not especially invaded. 
Indeed, he found that “in the majority of the houses in which 
“ diphtheria had appeared, the drains were in good condition.” 
With regard, however, to the midden-privies, he inclines to the 
view that, by reason of their foul effluvia and the impregnation 

of the soil around them, these structures had an influence on the 
fatality of the diphtheria, and in conferring susceptibility to 
its infection. There was, however, no question that school 
attendance had conduced to the outbreak. The disease was 
apparently confined to the households of the working classes whose 
children attended the public elementary schools; 89 per cent. of 
the known attacks were in children under 14 years of age ; and in 
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Mevicar 86 per cent. of the invaded households the first to be attacked 
“Haron? was a child attending oneer other of thesé-schools, In the absence 
i of a.system of notification of infectious diseases, children continued 
to attend at school when a member of their family was sufferimg 
from diphtheria., On recovery they came back to school in clothes 
just as they had worn them during their illness ; all attempt at 
isolation ceased-on the disappearance of the-more obvious symp- 
toms ; and no measures were adopted for the disinfection of the 
houses’ where the disease had occurred. The result. of ‘all this 
neglect was that there were abundant opportunities for the com- 
munication of -the infection at: school; and had it not:-been for 
the care and vigilance of individual teachers the diffusion of am 
disease would probably have been on a wider scale.» 


The origin of this outbreak remains involved in’ much ob- 
seurity. The epidemic “commenced in September, after ‘the 
re-opening of the schools, and there had been a large fair-in- the. 
town at the end of August, which might easily have facilitated 
the introduction: of isolated attacks of specific throat-diséase: It is 
also wortby- of note that there had been a somewhat wide out- 
break of measles in Hinckley ‘in the latter half of 1892; the 
prevalence being ‘very fatal'and very largely associated with that 
which’ was loéally ‘described as\“‘septic exudation on the fauces 
“ and throat.” “As the’ year ‘closed, scarlet fever ‘set in as an 
epidemic ; but the outbreak, which ‘continued into thé spring of 
1893, is stated tothave beén mild and’ without notable ‘throat 
complications. Cases of scarlet’ fever were more ‘or léss‘main- 
tained up to mid-August, some of the later deaths being associated 
with severe and malignant sore-throat; ‘and’ in the autumn, 
when the diphtheria set in, certain’ deatheéame to ‘be aseribed 
to “scarlet fever and diplitheria.” When Dr. Wheaton visited 
the various elementary schools in Hinckley he found in all‘the 
schools a number of children suffering’ from ‘sore-throat or nasal 
catarrh. The sore-throatinvolved such symptoms as swelling 
of the soft palate, tonsils, and fauces ‘generally ; with bright red 
injected “patches, studded” with enlarged’ projecting’ mucous 
follicles; and exhibiting not unfrequently a white film or pellicle 
which was devoid of ‘thé characters ‘of the membrane ‘of diph- 
theria. In many cases there was also a puffy swelling of ‘the 
tissues of /the neck. These affections were also found to be rife 
among: the children of the town generally, and in groups of 
children amongst whom theré was no: suspicion of ‘diphtheria. 
What the precise relation of these “ sore-throats’”” was to the ante- 
cedent measles and ‘scarlet’ fever on the che hand; and to the 
subsequent and ‘concurrent diphtheria on the other hand, ‘Dr: 
Wheaton was unable to decide. But he ‘points out that: the 
cases of throat‘ailment described ‘were ‘not. followed by paralyses, 
and that, “ contrary: to what- appeared to be the case with respect 
“to the prevalence of” diphtheria,” these ‘affections of throat: and 
nares were especially’ prevalent in houses the condition ana ‘sure 
roundings of which’ were markedly unwholesome. If, as’ I have 
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ventured to: suggest elsewhere, measles’and. scarlet fever, as also 
morbid states,of.the throat induced by exposure to unwholesomé 
cireumstanees, tend. to..a‘condition of the fauces favourable 
to, ‘the ., reception’ :and..,multiplication..of .the- diphtheria, con- 
tagium,, the: incidence..of diphtheria ‘amongst Hinckley school 
children exposed to. such’ imported contagium is not, difficult-to 
explain, *,.But,.on the,other, hand, it‘is important. to. remember 
that in throat-ailments, the clinical. indications of which ‘have 
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seemed limited to mere, congestion of the fauces with enlarge-. ° 


ment of the tonsils andyellow patches ‘im: the tonsillar fol! icles, 
active mphthenin bacilli have often bpee obtained in- the yellow 
exudation.* 

Dr. Wheaton also diacaisses certain | eh alenocs of, ‘diphtheria 
in the Hinckley. rural -district) during 1893; and: as. regards a 
number: of: these -the Acamnnteaccasplitied corresponded’ -in 
every essential. particular-with those recorded.in connexion with 
the. town. outbreak. Thus, at’ Stony-Stanton,. 22, attacks of 
diphtheria,. with. 14.deaths;; oecurred. . There .was a special: in- 
eidence on, school ‘children. and. on. houses without any.obvious 
sanitary. defect,..and’ there. was.-widespread ‘throat \and..nasal. 


sickness-which was:in-no way confined to households where eases 


of diphtheria, had oceurred, At Stoke Golding, where a limited 
but very fatal oceurrence of diphtheria ‘took. place, there was 
also: evidence: of sore-throat and nasal discharge amongst. the 


school children, but in this case the school:-was found.to be 


defeetive-in point of ventilation and otherwise.: Only. isolated 
cases of diphtheria could be heard of at-Earl Shilton, Barwell, and 


Burbage, all three very populous villages ;.and in: none of these 


villaves could instances.of any. allied: throat atertion of the-sort 
referred: to be found amongst the school, children... eae aks 


During the summer of 1893 and the summer ani autumn of 
the following year, outbreaks of a peculiar form of epidemic 
skin disease occurred in several of the Metropolitan Workhouse 
Infirmaries, notably those of ‘Bethnal Green, City of London at 
Bow, St. Leonard’s Shoreditch, St. Marylebone, and ‘St. George: 
in- -the- Kast. These outbreaks have been investigated and 
reported on by Dr. Copeman. (See Appendix A., No. 11) This 
particular form of skin disease was first recognised in England 
im 1891, during which year cases had been observed in the 
wards of the Paddington and St. Marylebone Infirmaries;: and 
the oceurrence has been fully described by Dr. T. D. Savill, then 
Medical Superintendent of the Paddington Infirmary.t Previous 
outbreaks of apparently the same disease: sab however, beet 
-f¥ecorded in other countries. 

The diséase bears some “likeness both +o pityriasis rubra’ acl 
to acute general eczema, though for various reasons it cannot 


To 
-_ * See, e.g., Acute follicular diphtheria of the tonsils. Deutsche ae “aeitang, 
November 22nd, 1894. - 
¥ t/Oman Epidemic Skin Disease, es Thokdaa D. Savill M.D. Tana. aE K. Soe 
ower Street, London, W.C. 1892. 
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Gizpicaz well be classed under either of these terms. Provisionally, and 
FFICER 8S . ° . q 
Report. in the absence of exact knowledge as to its etiology and pathology, 
Gis the term “Epidemic Skin Disease” would appear to be the 
most convenient one under which to describe the affection. The 
various symptoms observed during the progress of this malady, 
the presence or absence of certain of which give rise to more 
or less distinct types of the disease, such as the “ moist” and 
the “dry” forms, have been cescribed by Dr. Savill in the 
accounts which he has published concerning the epidemic 
observed by him in 1891. His description may for the most 
part be taken as applicable to the cases observed during the 
outbreaks reported on by Dr. Copeman, with the exception that 
in many instances a distinct rise of body temperature, often 
synchronous with appearance of the rash, has been noted in 
the’ more recent prevalences. Temperature charts illustrative of 
this point are appended to Dr. Copeman’s report. In those 
instances more particularly in which a number of persons were 
continuously under medical observation antecedent to attack by 
the disease, a prodromal stage was noticed during which there 
was general loss of appetite, accompanied by malaise and sensa- 
tion of nausea, together with actual vomiting in some cases. 
This was witnessed, for instance, in the sick wards of the 
infirmary at Bethnal Green during the third week of April 1893, 
although it was not noticeable in the workhouse proper, nor in 
the “infirm;” wards of that building. About a fortnight later a 
number of the infirmary patients in question presented symptoms 
of the epidemic skin disease. There appears, however, reason 
for believing that the disease, whether “moist” or ‘‘dry,”’ does 
not always exhibit precisely the same order of symptoms. Even 
the rash on the skin is not an absolutely essential concomitant 
of the general constitutional disturbance by which the malady is 
characterised. 


The duration of the disease‘ has been very variable, and 
relapses at intervals of a few days or weeks have been frequent. 
During convalescence loss of epidermal structures has been 
common, the hair of the scalp having been completely lost in 
some cases, and the skin, especially that of the hands and feet, 
having been shed in large patches. Complete “casts” of the 
foot or hand have occasionally been obtained. The fatality rate 
in those cases in which death may be regarded as having been 
directly dependent on the epidemic malady has ranged from 
about 5 to 12 per cent. of the attacks. The fatal attacks have 
mostly occurred amongst the aged, and they have commonly 
been due to exhaustion; but in a small proportion of cases 
death has been preceded by albuminuria and uremic coma. 


With reference to the etiology of this disease the facts 
noted during the first outbreak which came under Dr. Cope- 
man’s observation, that, namely, which occurred at Bethnal 
Green, were, broadly, as follows:—The disease was mainly 
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confined to elderly persons of both sexes; such persons being 
for the most part inmates of the infirmary on account of 
chronic ill-health. The sanitary circumstances of the institu- 
tions affected could not be regarded as having had to do with 
the causation of the disease ; but there are grounds for believing 
that the distribution of the malady and its severity were, in 
some cases, increased by the obviously defective conditions of 
cleanliness, ventilation, and nursing, to which some of the sick 
were subjected. Amongst the class of inmates affected, only 
those were attacked who happened at the time to be on a 
dietary which included a certain daily amount of milk; the 
amount ranging from half a pint to as much as three pints 
in exceptional instances. Patients in the “infirm” wards of 
the workhouse proper altogether escaped infection ; and this, 
although they occupied buildings which closely adjoined and 
were aérially one with the infirmary wards. Indeed, they 
appeared to be, with the one exception of not having milk as 
part of their diet, in all respects similarly circumstanced to the 
inmates of the infirmary. 

In the more recent outbreak at the infirmary of St. George-in- 
the-East, the first cases of the disease known to have occurred 
came under observation about a week subsequent to a change in 
the milk service of the institution. So also, on the expiration 
of about an equal period of time from the date of the substitution 
of preserved milk for the contract supply, a distinct diminution 
in the number of fresh attacks at once set in. That a marked 
rise and subsequent fall in the number of persons attacked should 
have corresponded, as it is shown to have done, with the com- 
mencing use and withdrawal repectively of a particular milk 
service can hardly be explained except on the theory that some 
condition of the milk service had causal relationship with 
the disease. ‘The exact nature of this vondition remains, thus 
far, undetermined; but it would seem to be tor the most part 
a concomitant of a distinctly inferior quality of the contract 
milk. In this connexion it is of interest also to observe that 
in each of the outbreaks investigated by Dr. Copeman, and in 
which there.appeared reason for suspecting such causal relation- 
ship, the contract for the milk supply was in the hands of the 
same contractor.* 

On the other hand, in certain other institutions, amongst which 
the St. Marylebone Infirmary may be specially mentioned, there 
was found no reasoa for suspecting implication of the milk 
supply. In these institutions the disease has commonly been of 
a decidedly mild character. Moreover, the cases which arose did 
not occur in the form of a definite outbreak, the attacks being 
scattered over considerable periods of time. Many of the cases, 


* Whilst this report is passing through the press, I learn that the same disease 
has occurred amongst the inmates of another workhouse establishment, and that the 
occurrence has coincided in point of time with a change in the milk service; the new 
supply haying been provided by the same contractor as the one above referred to. 
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especially the earlier ones, were also received into theseinfirmaries 
fromoutside, as, for instance, from workhouses;<;fromaSalvation 
Army” Shelters, and.ifrom private dwellings ;. the latter: being 
forvthe) most. partuof:. thes poorest class.. Probably some.of,, the 
cases'in question .were:due-to personal infection, the disease under 
considerations being epeenatiaie of..a moreoion lessi iafections 
natures...) 

The. pathology: sof v'this ; epidemics skini: 4 seal ‘has! heen 
studied) forthe Board both by-Dr. Copeman and,omore fully, 
bysDro\Andrewes, - Amongst:other things, search: has»been made 
with :a: view of ascertaining whether the causation: of - the disease 
might reasonably be attributed. tosome specific-onganismy; but. 
thus» far the search¢ has: been owithoutosuceess. An jorganism 
believed: toobes thus) related toi the disease: see indeed, been 
described by vprevious)’ observers, «but »:Drsi. Gopeman,. and 
Audrewes agree’ in regarding: the organism, in question, and 
which: has been found in:the exudation and skin flakes ‘obtained 
fiidm: cases. of this disease, as: identical «with: a staphylocoecus 
which can be obtained from the superficial layers of healthy.skin. 
This‘ epidemic: skin: disease ”’ hg a mss ae for Fusmbie er ieee 
=p opportunity may. arise. | si-ort 


In eontinuation of the practice commenced in my last annual 
report, T have set out in tabular form for each quarter of 1893 a 
statement of the number of notified cases of small-pox, scarlet- 
fever, diphtheria, and fever, as also of the number of deaths 
registered during the same periods from these several diseases. 
The tabulation “applies to 81 districts, for which the data 
necessary for comparison of the rates of attack and of death 
were available. 

By the ‘aid of the Registrar-General, I am now, for the. first 
time, further able to supply material for the same comparison, 
week by week, as well as quarterly and for the whole year, in 
the case of the 42-sanitary areas, including the port of London, 
which are comprised within the administrative county, of London. 
In the case of these metropolitan returns, the various continued 
feyers are dealt with separately ; and correction has been made 
for London as a whole as regards those instances in which there 
has been dual notification of the same attack. These several 
returns will be found in Appendix A, No, 12 and 12 (a). 


‘For some years past’ the Board” have from time to bint had 
sleengee under their notice,'in the: reports‘of medical officers: of 
health and otherwise, the fact that, at intervals, the water supplies 
of some of our large towns have been dissolving lead: and=pro- 


<ducing lead poisoning on a somewhat wide scale amongst. the 


“water consumers. The occurrences in question were understood 
to be practically limited to- towns and. districts receiving soft 
moorland water. During the year 1885 the Sheffield. water 
came suddenly to possess the power of vigorously dissolving the 
lead of the delivery pipes, with the result, that the. water. was 
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found to be producing plumbism amongst a large number of the 
inhabitants of that town This Sheffield occurrence was made 
the subject of a report by Dr. Sinclair White, then Medical 
Officer of Health to the borough. In this report attention was 
drawn to the different behaviour of a water in respect of its 
ability to dissolve lead according as it came from one or other 
gathering ground, or as it represented the aggregate of water 
from different sources. And, not only was this diversity manifest 
in waters owning different local origins, but variability was also 
observed with alterations of temperature and other physical 
conditions. All Sheffield water-samples that dissolved lead were 
found to afford acid reaction ; and Dr. Sinclair White spent much 
time and labour in the attempt to ascertain the source of free 
acid in these waters. But no definite determination was then made 
as to any single chemical condition the presence or absence of 
which stood in direct co-relation with the variations in the lead 
dissolving power of a water. 

In his report on the proceedings of the Medical Department 
for 1887,* Sir George Buchanan submitted a paper by Mr. 
W. H. Power in which the latter, after study of the subject 
generally, and of the facts recorded respecting the Sheffield 
experience set out the considerations to be borne in mind in 
making further investigation of the conditions under which 
moorland waters at times acquire this power of dissolving lead. 
In coneluding this paper Mr. Power, after summarising the 
observations arising out of the inquiries made at Sheffield, wrote 
as follows:—‘“ Phenomena such as these if observed in the 
“ biological laboratory in relation with the life processes of one 
“ or another microphyte would not be difficult of comprehension. 
The suggestion of them, therefore, in this connexion will have 
raised suspicion whether the inscrutable behaviour of soft 
“ moorland waters in regard of the plumbo-solvent ability may 
“ not be related tothe agency, direct or indirect, of low forms of 
organic life. So that the question would seem to be arising 
whether chemistry, which by itself has failed to afford satis- 
factory explanation of the plumbo-solvency of moorland water, 
may not get advantage by association of biology in the 
« problem.” 

Following on this, certain laboratory studies were made under 
the supervision of the Medical Department, of acid waters ob- 
tained from Sheffield, which were possessed of the power of 
dissolving lead, and of the organised forms contained in them ; but 
it soon became manifest that no laboratory studies could supersede 
investigation of the circumstances of the origin of these waters 
and of the conditions under which they acquired their power of 
taking up lead. In 1890, the sanction of the Board was obtained 
to an inquiry into this subject by the Medical Department, such 
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* Supplement by the Medical Officer to the 17th Annual Report of the Local 
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Oreicer’s inquiry toinclude not only chemical and bacteriological study of 
Rerort- the circumstances which might give to these waters the power 
of dissolving lead, but also simultaneous investigation at the 
various gathering grounds of the origin and characters of the 
waters having plumbo-solvent quality. pe Lees 
The interim report by Mr. W. H. Power contained in 
Appendix A, No. 18, gives some account of the progress, thus 
far, of this inquiry. Observations were in the first instance 
confined to the gathering ground at Burnmoor near Settle in 
Yorkshire, water from different parts of which were for some 
eighteen months examined week by week as to their physical, 
chemical, and bacteriological features ; the results being recorded 
along with concurrent meteorological and other conditions, and 
compared with the ability of the same water week by week to 
take lead into solution. With the latter only one chemical con- 
dition has been found generally parallel, while none of the other 
conditions observed have been at all parallel. This is the 
amount of acidity of the water. Anda similar correspondence 
was found to exist when the experience of Burnmoor was applied 
to other gathering grounds. For although the amount of lead 
taken up by one water as compared with another was not always 
found to be in direct proportion to the relative acidities of the 
two, yet for a particular water, variations in its lead dissolving 
property were always associated with corresponding variations in 
the amount of its acid. Say cite eee 
The problems of plumbo-solvency of a’ moorland water thus 
came to be in large measure problems of the particular acidity 
connected with it, and accordingly experiments were undertaken 
to determine the nature of this acidity and its source. Having 
ascertained that a moorland water has not in itself any power 
of developing or increasing in acidity, it remained’ to be dis- 
covered where in its moorland history the water acquired “its 
acid properties. It was soon ascertained that it was from the peat 
that the water derived this quality, and the question next arose 
whether the acidity of the water was due to merely chemical 
and physical ‘re-action of the water and the ‘peat, or to active 
organic life in the peat itself! ‘The answer is indicated in the 
experiments so far reported on, They show that while neither 
moorland water nor a sterile decoetion “of peat can ‘of itself 
develop acidity, the addition to either’of ‘a minimal amount of 
moist peat soil will cause bacterial growth in it, with beeen 
development of acid’ re-actioh and ability to dissolve lead. And 
they have further indicated two species of microbes whith ‘alone, 
among the many kinds of micro-organisms found in the samples of 
peat, examined, have the power of producing acidity when added 
toa sterile decochion of peat. a ee au 
“At this stage, then, Mr. Power's forecast ‘of 1887 ‘would Seem 
to be borne out as the result of the labours of, the experts who 
have been engaged in this inquiry. The investigation. “is, how- 
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ever, by nomeans eompleted, and it is being continued throughout 
the current year) ” | renter 2. lop 


IL—CHOLERA PREVALENCES. 


In continuation of the account published in my last Annual 
Report of the epidemic of cholera in Europe during 1892, I 
would draw attention to a paper contained in Appendix A., No. 14, 
in which Dr. Barry has recorded the history of a recrudescence 
of that disease in Germany during the winter of 1892-93. This 
recrudescence involved three outbreaks. ‘The first was in 
Hamburg, where the disease recurred in December 1892, and 
continued into the early part of the following year. The progress 
of this outbreak, which led to 64 attacks and 17 deaths, is shown 
to have been largely concerned with opportunities for personal 
infection, but there were groups of attacks in which the con- 
sumption of water, which had been contaminated by cholera 


discharges, must be regarded as having served to convey the 


disease. The second outbreak took place in Altona. The 
public water-supply of this town was described in my last 
report ; it 1s derived from the Elbe .at.:a.point below that at 
which this river receives. the, sewage of Hamburg; and, it is 
delivered to the population .after.a process.of filtration through 
sand; a: process which. had: formerly. been deemed so.. far to 
remove from it the micro-organisms, benign or..,pathogenic, 
which it contains as. te make the water a wholesome one. for 
domestic purposes. This-winter prevalence.in Altona commenced 
about the time when the: Hamburg outbreak just. referred to 
was at its height, and not only so, but. it was found that it had 
coincided with the ascertained presence of cholera bacilli in. the 
Elbe itself, as wellas in the water pumped, up from the. river. to 
the Altona filters, and.also with disturbances of those filters; that 
seriously curtailed their function,of removing micro-organisms 
from the water passing through them, Disturbances of one and 
another sort cannot be altogether avoided, and.the story from 
Altona goes far. to. discount, many of the claims: that haye 
recently been put forward as to the results that can be expected 
to follow, the sand_ filtration of public water-supplies. One 
localised group of choiera. attacks in Altona.is referred. to. by 
Dr. Barry in some detail ;,.the occurrence having been associated 
with the use of .water from.a well which .had been accidentally 
-subjected.to contamination..by, infective material,..._In all, there 
oceurred in Altona 45 cases.and 24 deaths... The third outbreak in 
Germany oecurred at. the Junatic asylum, at, Nietleben, near 


Halle. Some account of. this. occurrence has already. been given 

j=im a paper “On Water Filtration and ,Cholera,”: by. Professor 

-Koch—in my last Annual Report... More complete details as ,to 

the Nietleben outbreak are given in Dr. Barry's appended paper, 

drom which it will be. seen that, cholera infection, which was, in 

all probability derived from Hamburg, was. .conveyed by..means 
c 2 
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of sewage over the frozen surface of the asylum sewage farm 
in such a manner as to reach the water supply of the institution. 
As in most cholera outbreaks due to pollution of a general 
water-supply,a definite explosion of cholera ensued; 122 attacks 
and 52 deaths taking place in a community of 991 persons. 

These occurrences of cholera in Germany may be regarded as 
mainly having had concern with 1892. With respect to 
European cholera during the following year, I have, as already 
stated, submitted to you a separate report, entitled : “Cholera in 
England during 1893”; but, owing to the fact that I have not 
yet been able to procure all the necessary official reports as to 
the prevalence of that disease in other States of Kurope, I propose 
to defer the detailed record of the prevalance of cholera during 
1893 in foreign countries until my next Annual Report. I 
therefore confine myself, for the moment, to a very general 
summary of sucb occurrences. 


During the winter months 1892-93 cholera became for the 
time all but extinct in the greater number of the countries 
invaded during the summer and autumn of 1892. It persisted, 
however, to some extent, in European Russia, especially in 
Podolia and the Ukraine; in Persia; in certain western depart- 
ments of France; and in the province of Yemenin Arabia. This 
continuance of cholera had, in Arabia, very far-reaching con- 
sequences, for to it must be attributed the epidemic which 
during 1893 attacked the Mecca pilgrims, causing amongst 
them, at the lowest estimate, some 50,000 deaths. By the 
aid of returning pilgrims the disease was carried into Asia 
Minor, Turkey in Europe, Tripoli, and Morocco. <As_ the 
summer advanced cholera became more widely diffused in 
Russia, although, unlike the experience of 1892, the western 
provinces suffered most ; the mortality in the eastern provinces 
of European Russia, in the Caucasus, and in Asiatic Russia 
being trifling in comparison with that of the previous year. In 
France cholera was reported from several departments, chiefly 
from those situated in the west and south. Reerudescences also 
oceurred in Holland, Belgium, and Germany, but in none of 
these instances did any serious epidemic ensue. During June 
and July of 1893 Hungary became widely invaded, and the 
disease spread with considerable rapidity into Austria and 
Bosnia. Roumania, which had remained free during 1892, was 
also the scene of a cholera outbreak. The disease became 


seriously prevaient in certain parts of Italy, where it led to 


several hundred deaths, Spain was also to some extent invaded, 
and the disease extended to Tunis and Algeria in North 


Africa, to Senegainbiain West Africa, and to the Canary Islands. 


Cases were also conveyed by ship to the United States and Brazil 
in the Western Hemisphere. In Western Asia, where the 
disease was probably related to a previous diffusion in Persia, a 
severe outbreak in the villayets of Bassorah and Baghdad led to 
upwards of 7,400 deaths. . 
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§ ENGLISH CHOLERA ADMINISTRATION. 


Following on the rapid inspection of port and riparian 
districts which was instituted as cholera approached Western 
.Europe in 1892, a much more complete Cholera Survey of port, 
riparian, and inland sanitary districts was organised early in 
1893. All the 60 port sanitary districts of England and Wales, 
as also 35 urban riparian and nine rural riparian districts, were 
subjected to detailed inspection during the year by the Board’s 
Medical Inspectors. In a similar way 88 inland urban, and 14 
inland rural districts were inspected. Indeed, a_ consider- 
able number of the Board’s Medical Inspectors were engaged in 
this work throughout the year. The general supervision of this 
Survey was deputed to Dr. Barry, who has prepared a brief 
summary of the work done, together with two charts showing the 
localisation of the districts inspected. (See Appendix A., No. 15.) 
I propose to submit to the Board, in a separate volume, the results 
of the Cholera Survey of English ports, and I defer until my next 
annual report an account of the proceedings taken as regards 
inland sanitary districts, the survey of which was continued 
throughout 1894. Under these circumstances I would only 
observe, on this occasion, that much valuable work was effected 
as the result of the Survey, by way of securing local organi- 
sation and arrangements better fitted than heretofore to meet 
the risk of imported cholera, and that the importance of this 
work often became evident in connexion with those local 
experiences of cholera in this country during 1893, which have 
already been reported on. 


Having regard to the previous history of cholera epidemics in 
Europe, and to the movements of the disease in the early part 
of 1893, I submitted to theBoard on June 8th of that yeara Memo- 
randum pointing out that this country would probably run even 
greater danger from imported cholera during the then ensuing 
summer and autumn than had been the case during the serious 
epidemic of 1892. That Memorandum (see Appendix A., No. 16) 
was issued by the Board with a view of urging sanitary authorities 
to make such arrangements in advance as would enable them 
to prevent extension of any cholera that might be imported into 
their districts. The subsequent history of cholera in this country 
during the latter part of 1893 showed that the warning was fully 
justified. A special circular was also issued by the Board, on 
22nd June 1893, to the sanitary authorities in the Metropolis, 
requesting them to take into early consideration the question of 
their being prepared in advance to meet any emergency that might 
arise in the course of the ensuing autumn (see Appendix A., No.17.) 

During the year 1898 the attitude of the Board with regard to 
the importation of rags from countries where cholera was known 
to prevail underwent an important modification, 

The imposition of restrictions on the importation of rags by 
the Local Government Board dates from 1883. In that year 
cholera became epidemic in Egypt, and Professor Koch, of 
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Berlin, studying the etiology of the disease in that country, 
announced his discovery of the cholera bacillus, and also stated 
that this micro-organism, according to his experiments, multiplied 
with great rapidity on moist linen. With a view of obviating 
danger to this country from imported rags, it was at first deemed 
desirable to give to the Medical Officer of Health at each port 
of arriyal the duty of indicating the precautions 
disinfection or destruction—that were in his opinion necessary 
in the case of rags from Egypt. But, whilst provisionally 
concurring in this action, my late predecessor, Sir George 
Buchanan, took occasion to state in a Memorandum on the 
subject, addressed to the Board on the Ist of August 1883: 
“Tt.is not known that, as a matter of fact, cholera has been 
“ever introduced into England by. rags.” . The discretionary 





power, vested in the Medical Officer of Health under the Order 


of 1883 was ultimately found to give rise to diversity of 
practice in different ports, and thus to cause much inconvenience 
to. importers and traders. Hence in subsequent years all Orders 
as to Rags issued by the Board imposed uniform restrictions. 


During the proceedings of the International Sanitary Conference 
of Dresden, which were held in March and. April, 1893, and ,to 
which I shall again refer, the question as to the need for imposing 
restrictions. on rags was on several occasions discussed. The 
different, medical delegates were asked if-any of them could give 


an. instance of the communication of. cholera. by means of rags. 


Several were of opinion that Jinen, bedding, and clothing that 
had been recently soiled by cholera dischar ges had been the 
means of communicating the infection ; but no one could record 
an instance in which rags, as an article of commerce, had served 
as a vehicle of cholera infection. On the contrary, the evidence 
given went to indicate that, in view of the circumstances of rag 
collection, and ‘of the long interval—many months, and at times 
even years—which elapses between the date at which rags are 
collected and that at which they are ultimately exported in : bales 
as merchandise, it was more than doubtful whether any cholera 
infection, if originally present in the rags, could survive under 
the circumstances. And it was further held that if the importa-_ 
tion of rags was to be prohibited, the prohibition, to be consistent, 
ought to be maintained for a long period—even years—after the 
cessation of the epidemi¢ which had led to the prohibition. Pro- 
fessor Koch, speaking on the subject, declared that in no single 
instance had there been, to his knowledge, an authenticated case of 
the transmission of cholera by means of rags of commerce. - This 
view received the support of Professor Brouardel and Professor 
Proust of Paris, as also of the leading medical delegates of Europe. 
I, too, explained that 1t.was in accordance with English experience. 
The result of the debates at Dresden was that the following 
resolution was come to by the sii acc a was pease 
embodied in the Gonvention:— i ). tb to motel 
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~ “The only susceptible Soles or merchandise the importation 
of which may be prohibited are :-— 
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“1. Body linen, rags (‘hardes’) and clothes which have been 
worn (clothing—‘ effets a usage’); used bedding. When these 
goods are transported as luggage or on change of house (house- 
hold removals) they are subject to special regulations. 

“2. Rags (‘chiffons et drilles’). 

“The following may not be prohibited: (a) rags compressed 
by hydraulic force, transported as wholesaie merchandise in 
bales surrounded by iron bands, and with marks and numbers 
showing their origin, and accepted as such by the authorities of 
the country of destination ; (6) clean clippings (‘déchets neufs ’) 


coming directly from spinning, weaving, making up, or bleaching 


establishments ; artificial wool (‘Kunstwolle’ ‘shoddy ’), and 
fresh paper shavings. bo ates | 
“The transit of susceptible merchandise or’ goods, so packed 
that they cannot be handled on the way, shall not be prohibited.” 
“The signature of the Convention on behalf of Her Majesty’s 


Government led to a reconsideration of the Orders as to Rags 


in force in* England, and it was decided to revoke the existing 


regulations and bring them into conformity with the conclusions 
arrived at in Dresden. This was done by the issue of a new 


Order on 5th August 1893, supplemented by a further Order’ of 
13th September 1898, whereby “Rags packed in bales. and 


“ imported as merchandise,” were defined. “These Orders will be 


found in Appendix A., Nos. 18 and’ 19, and they practically ‘free 
from. restriction all rags of merchandise imported into this country. 

-On-the 17th cof March 1893 the Sanitary Committee of the 
States of Jersey addressed a letter to the Board, asking whether 
they would consent to send an inspector to the Island of Jersey 
for the purpose of advising the States as to the best. means 
of preventing the introduction of cholera into the island. 
Prior. to. their. making this request, the Sanitary Committee 
had recommended the States of Jersey to have recourse to 
quarantine ; but this proposal had. been rejected: by the States. 
The Sanitary..Committee. of the , States, in preferring their 
request to the Board, asked that, if. it were complied with, the 
conference should. take place before the second week in April, 
because: of anticipation that the annual. influx into Jersey of 
Breton labourers, employed in the, potato harvest, would com- 
mence about that date... Dr. Theodore Thomson was accordingly 
instructed to proceed. to..Jersey. He arrived in the island on 
the 4th of April, and, having made inquiries ,such as to. enable 
him to advise the Sanitary Committee of the States, he conferred 
with that body on April:6th.as to the, measures proper. to.,be 
taken by them, witha view~to dealing with cholera. Dr, 
Thomson, at this conference, advised:—the adoption of.a system of 
medical inspection..of syessels coming to Jersey, with supervision 
for a few days .of ,all. persons. arriving.in the island by whom 
cholera. could: be: thought. of as liable tobe introduced; the 
provision of;proper arrangements forthe isolation of any cholera 
sick,;.a. sanitary suryey of the whole island, in which especial 
attention should be given to the various water-supplies, and 
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notably to that for St. Helier; and the division of the island 
into districts to be suitably organised with a view of dealing 
with any imported cholera. 

A Memorandum embodying recommendations as to the 
detailed action that should be taken with a view to these 
measures was left with the Sanitary Committee of the States, 
who expressed to the Board their high appreciation of the. 
services which had been rendered by Dr. ‘Thomson. 


III—INTERNATIONAL SANITARY CONFERENCE OF 
DRESDEN. 


On the 11th March 1893 the International Sanitary Conference: 
of Dresden, to which incidental reference has already been 
made, was opened; the countries represented at it being— 
Germany, Austria-Hungary, Belgium, Denmark, Spain, France, 
Great Britain, Greece, Italy, Luxembourg, Montenegro, the 
Netherlands, Portugal, Roumania, Russia, Servia, Sweden and 
Norway, Switzerland, and Turkey. The British delegation 
consisted of Mr. George Strachey, Her Majesty’s Minister 
Resident at Dresden and myself, as delegates, and Mr. H. 
Farnall, C.M.G., of the Foreign Office, as assistant delegate. 
The Conclusions arrived at by the Conference may be regarded. 
as supplementing those embodied in the Venice Convention of 
1892. The Venice conclusions aimed at preventing the entrance 
of cholera into Europe by the Red Sea and the Suez Canal ; 
those adopted at Dresden sought to control cholera, both by land 
and sea, in case it should have made its way into Europe. 

The Dresden regulations define a maximum beyond which 
restrictions shall not extend, and a minimum which must be 
imposed by all parties to the Convention. As regards both land 
and maritime traffic the Dresden conclusions approach nearer to- 
the English standard than any arrived at on the occasion of any 
similar gathering; and with two exceptions the minimum of 
restrictions made obligatory coincided with the regulations which 
had long been in force in England. The tirst of these related to 
the importation of rags as to which, as already stated, the Board 
have since adopted the rules laid down by the Dresden Conference. 
The second had to do with the detention under “ observation ” 
of healthy persons landing from infected vessels. The regulation 
dealing with this subject was only assented to by the British 
delegation under the reserve that “observation” would, in the 
case of England, be limited to a supervision by the local sanitary 
authority of such passengers for a few days in their own homes. 
The report presented by the British delegates to the Earl of 
Rosebery, then Foreign Minister, will be found in Appendix A., 
No. 20; it gives a general account of the proceedings of the 
Conference and it only remains for me to add that the Convention 
was signed by Great Britain, Germany, Austria-Hungary, 
Belgium, France, Italy, Lichtenstein, Luxembourg, the Nether- 
lands, Russia, Servia, and Switzerland; and that it is now in 
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operation. Together with the two other British delegates I had 
the honour of being appointed Her Majesty’s Plenipotentiary for 
the purposes of the signature of the Convention. 


IV.—AUXILIARY SCIENTIFIC INVESTIGATIONS. 


The “ Typhoid Bacillus,” though it has come to be regarded 
as in all probability the essential cause of enteric fever, has 
never yet been experimentally proved capable of inducing that 
disease. Rodents inoculated, whether subcutaneously or intra- 
peritoneally, with this bacillus, do indeed suffer fatal illness, 
but, as Dr. Klein has pointed out in the appendix to my report 
for 1892-93, the malady thus induced by him in the guinea- 
pig, is not of specific nature ; it is, moreover, just as easily pro- 
duced by injection of other and various microbes. In 1893-94, 
he has (Appendix B., No. 1) further tested the ability of the 
typhoid bacillus to produce enteric fever, using for his purposes 
monkeys and calves. 

Dr. Klein’s experiments on monkeys comprised two series ; 
feeding these animals with the typhoid bacillus, and inoculating 
the microbe into their groins. 

As to feeding, two monkeys were made to swallow, on several 
successive days, milk and bread to which had been added broth 
culture of the typhoid bacillus derived from the spleen of a 
person who had died of enteric fever. Neither of these monkeys 
suffered any illness whatever, and when they were killed two 
or three weeks later, no pathological lesions were found in 
them. Moreover, attempt to recover, by culture, the typhoid 
bacillus from their heart-blood and spleens failed in both 
instances. | 

As regards his inoculation experiments, however, Dr. Klein 
obtained results that were less unequivocally negative. In all, 
eight monkeys were included in this series, each of them being 
inoculated in considerable amount with gelatine culture of the 
bacillus derived, as before, from the spleen of enteric fever. 
Some, but not all, of these eight monkeys exhibited rise of 
temperature, and certain of them suffered more or less from loss 
of appetite and from diarrhcea ; but none of them displayed any 
symptom that could be definitely attributed to enteric fever. 
Of the eight, two (which had been accidentally inoculated with 
a culture containing the streptococcus of erysipelas, as well as 
the typhoid bacillus) died on the 6th and 16th day respectively, 
and other five were killed at intervals varying between 11 and 

16 days from the date of their inoculation, Examined post 
mortem, none showed any intestinal or other lesion parallel to 
those of enteric fever, except that in certain of them there was 
enlargement of the spleen, and in one enlargement of the 
mesenteric glands also. And _ bacteriologically, the evidence 
proved, in the main, negative; cultivation of the meseuteric 
gland-juice and of the heart-blood in no instance yielded the 
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typhoid bacillus, nor was this,organism found, after death, in.the 
intestinal-contents of any, one of these. monkeys. “As regards the 
spleen alone—and.this only in, those eases (three) in which,that, 
organ appeared enlarged—was there suggestion of positive 
bacteriological result. Thus, the spleen of one monkey (dead 
on thé 6th day of mixed infection), yielded the typhoid baeillus 
in abundance and in pure culture; from that of another was 
obtained bacillus coli; while in a third instance, the monkey’s 
enlarged spleen ‘yielded a nondescript bacillus, exhibiting 
characters pertaining some of them to bacillus coli others to the 
typhoid bacillus. 

Whatever may be the interpretation of the above results as 
regards the monkey, they were too indefinite for Dr. Klein’s 
purpose, and he proceeded next to inoculation of calves. Four 
calves were injected by him subcutaneously in their groins with 
broth culture of the typhoid bacillus derived from the spleen. of 
enteric fever. In none was there observed any rise of tempera- 
ture or other symptom of illness ; but in every one there occurred 
within three to four days of inceulation distinct enlargement. of 
the inguinal lymphatic glands on the side operated on, which 
enlargement persisted until the calves. were. killed 10 days to a 
fortnight from, the date of experiment. Post mortem, all the 
viscera were found normal; the four calves presented absolutely 
no lesion, except that in each instance the lymph glands of the 
region inoculated were enlarged and juicy, Bacteriologically 
the heart blood and spleen failed always on cultivation to yield 
micro-organisms, but the juice of ‘the enlarged inguinal glands 
contained without exception the typhoid bacillus in abundance. 
The indication thus obtained that the tissues of the bovine 
animal can serve as a multiplying ground for the typhoid 
bacillus obviously deserves to be followed up by further 
experiments. 

Other study by Dr, Klein in 1893-94 of the etiology of enteric 
fever has had to do with the stability, as separate species, of the 
typhoid bacillus and bacillus coli, in culture under laboratory con- 
ditions and in. the process of transference from animal body to 
animal body. On the one hand bacilli of both sorts derived in each 
instance from human sowrces, were tested by him as to their 
vitality, and as to retention of their. differential characters, in 
waters of various composition or quality ; and on the other hand, 
the two sorts of bacillus obtained from outside ‘the human 
body, namely, from excrementally polluted public water sup. 
plies, were transferred again and again from subculture to 
subculture, and were passed from peritoneum to peritoneum 
in separate series of guinea-pigs. But the result was always 
uniform. Whatever the source of the one and the other bacillus, 
and whatever the experimental conditions | in the labora- 
tory or in the animal body to which it was exposed, each’ 
retained unimpaired the differential features that characterised 
it at the outset. Incidentally it appeared i in the course of these 
experiments that the persistence in a water medium both ‘of the: 
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typhoid bacillus and of bacillus coli, is largely governed by the 
chemical constitution of the water of experiment. The fact is 
noteworthy, and in this connexion these microbes are deserving 
of further study. | 


In his former report (1592-93) on protective inoculations; Dri 

Klein insisted on the need for distinction between the protoplasm 
and the metabolic products of the microbe of a given disease. 
It is not, he pointed out, yet known in regard of many specific 
infectious diseases, how far the’ manifestations of the malady 
are due to the mere presence in the infected animal of a par- 
ticular ‘bacterium per se, or to the metabolic products which 
result. from: the life-processes of the microbe; and further, he 
urged, differentiation: of} “ protoplasm” and of « product” is the 
more called for if; for the purpose of rendering the animal body 
proof against the virus of a disease, trustworthy materials 
are to be derived from the microbe associated therewith. 
Dr. Klein had been then working with a number of dissimilar 
microbes’ which each and all of them, when their intracellular 
substance’ was introduced into guinea-pigs, produced in these 
animals one and the same malady; and further, guinea-pigs thus 
made ill by inoculation with the intracellular poison of any 
one of his microbes.were found by him -to be protected against 
infection by any of the others. Dr. Klein inferred from: this 
that the “intracellular ‘substances of all his microbes. contained 
(physiologically) one-and the same poison, and that the poison 
thus found common. to.all of them must needs be non-specific, 
and in no sense therefore related to. the manifestation. of the 
different diseases certain of these microbes have been found able 
to induce. 

‘The: particular.microbes.with which he had been experiment- 
ing.included not only the typhoid fever bacillus but. also Koch’s 
cholera yibrio, and in so far as results of the above sort obtained by 
him in regard of the latter microbe seemed to call in question the 
protective value of those.anti-cholera inoculations of the human 
subject which were being practised abroad, Dr. Klein’s inferences 
appeared of some considerable importance.,. Koch’s vibrio, how- 
ever, as also the typhoid. fever bacillus and the other microbes 
with which Dr..Klein had. been. working, belong to a group: of 
micro-organisms haying, whatever theic virulence. for. the. human 
subject, but feeble pathogenicity for rodents ; lar ge doses, whether 
of their protoplasm or of their.metabolic products, being requisite 
for: production, of physiological) effect .in;the. guinea-pig. And 

| accordingly: it. seemed :desirable. that. judgment should at least,, be 

suspeuded, until Dr. Klein’ S, experimental, observations of intra~ 
-eellular.poisons had, been extended, to, microbes which, not only 
are pathogenic to, man. but. ale: are ‘ximalent.s an | small doses, to 
rodents. ; 

Among the smienohes siedionas in Aha, latter. sense in. -1893- 94, 
by, Dr. iSlein,(Appendix, B,; No, 2), the bacillus, of. anthrax: and 
the diphtheria bacillus sufficiently well represent bacteria 
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pathogenic alike to the human subject and to the guinea-pig: 
And as to these Dr. Klein has some interesting facts to record. 
Bacillus anthracis and bacillus diphtheriz were tested by him 
as to the presence within their protoplasm of any (intracellular) 
poison; whether, that is, the protoplasm of the one and the 
other microbe is capable of inducing in guinea-pigs any definite 
illness. Further, guinea pigs that had been thus injected with 
the protoplasm, and protoplasm only, of the anthrax bacillus or 
of bacillus diphtherize, were tested by him as to their immunity 
against, or tolerance of, injection with the virus of anthrax and 
diphtheria respectively. And Dr. Klein found that neither the 
one nor the other bacillus included in its protoplasm any 
chemical poison ; that these bacilli, apart from their metabolic 
products, exercised no physiological effect whatever when 
injected into guinea-pigs; and that guinea-pigs thus dealt with 
obtained thereby no immunity whatever against anthrax or 
against diphtheria. | 

These results of Dr. Klein’s further study of protective 
inoculations are of a sort to strengthen his doubts as to the 
ability of the protoplasm of a given microbe to inhibit, when 
antecedently injected into the human subject, the physiological 
activities of the same wicrobe qua its metabolic products. 
From Dr. Klein’s point of view, therefore, the more matured 
experience of India in the matter of the anti-cholera inoculations 
there being practised, will be looked for with particular interest. 


Concurrently with increase of late years in the mortality 
referred to Cancer, special attention has, by aid of improved 
methods of staining and preparing specimens, been directed to 
the histology of this disease, and thus it has come about that 
not a few observers are afhrming the presence of parasites in 
cancerous tissue. Guestion has therefore arisen as to whether, 
in the interests of public health, cancer should not be regarded 
as coming within the domain of preventive, rather than of 
curative medicine, and accordingly preliminary investigation has 
been undertaken of the claim of Cancer to be regarded as a 
parasitic disease. 

Dr. Klein, in a paper in this volume (Appendix B., No. 8) on 
“Psgorosperms in their Relation to the Etiology of Cancer,” 
enters on a critical examination of epithelial cancer from this 
point of view, and his paper is perhaps the more deserving of 
attention since he finds reason for abstaining from formulating 
any definite conclusion on the subject. He points out that 
as an essential condition of the problem to be solved, it is 
necessary to define, in regard of malignant growths in epithelial 
structures, what morphological appearances are peculiar to 
cancerous epithelium but to no other epithelial tissue in health 
cr disease; and he goes on to institute strict comparison of the 
morphological elements of epithelial structures under -various 
conditions normal and abnormal. Asa result he deals with a 
number of appearances which, though they have been adduced 
as evidence of the presence in cancer of parasites or spores of 
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parasites, are nevertheless to be found in epithelial structures 
in circumstances where cancer is altogether out of question. In 
this way Dr. Klein eliminates from consideration a number of 
alleged parasitic forms as not necessarily foreign to the tissues 
‘of the animal body, and finally retains one only, namely, an 
amoeba, described and termed rophalocephalus carcinomatosus 
by Korotneff, as unquestionably parasitic in nature. This 
amoeba, however, though diligently sought for by Dr. Klein in 
many caveers, has not been found by him in more than a single 
instance, and he hesitates, therefore, to accept the organism as 
having definite relation to cancerous disease. 


Certain bacilli obtained by Dr. Klein indifierently from calf 
lymph, from human lymph, and from small-pox matter, were 
reported by him in 1892-93 as possessing identical morpholo- 
gical characters. But inasmuch as these bacilli refused to grow 
and multiply on or in any of the artificial culture media em- 
ployed by him to that end, Dr. Klein had not been able to 
ascertain in what way they differed—if, indeed, they differed at 
all—one from another, or to determine whether these microbes 
were dead or living. 

In 1893-94, he has engaged in further attempt (Appendix B., 
No. 4), at differentiation of these bacilli; using lymph taken 
from the vesicles of the calf at intervals varying between 72 and 
112 hours after vaccination of that animal, and employing as 
culture media certain nutritive materials not previously adopted 
by him. In all, his further attempts to grow the bacilli of calf 
lymph extended to above 100 culture experiments, but in no 
single instance did growth result; all his cultures proved 
sterile. He next sought to cultivate these bacilli in the living 
subcutaneous tissues of guinea-pigs and of calves. But here, 
again, he met with no success; and, for the present, the question 
as to the identity of the bacilli found by him alike in vaccine 
lymph and in small-pox matter, must remain undetermined. 


Dr. Sidney Martin’s investigation of the chemical pathology 
of tetanus, referred to in my last report as then in progress, has 
advanced on lines indicated by his previous researches respecting 
anthrax and diphtheria. The preliminary report now submitted 
by him (Appendix B., No. 5), gives account of his chemical ex- 
amination of the tissues of persons dead of tetanus, of the 
albumoses and acid organic substances thus obtained by him 
from their blood and from their spleens, and of the physiological 
effect of these upon rodents. As yet, Dr. Martin has not ascer- 
tained whether similar albumoses and acid organic bodies are 
obtainable from animals in which tetanus has been experimentally 
induced, or from culture media in which the tetanus bacillus has 
been artificially grown; nor indeed whether any other tissues of 
the tetanus subject, as, for instance, the spinal cord, contain, in 
greater amount than the blood and spleen, those metabolic pro- 
ducts of this bacterium upon which the disease tetanus would 
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seem to depend. The result’ of Dr. Martin’s further research i in 
these directions, will orm the subject of an additional: report: | 

The ‘albumoses obtained by Dr. Martin from the blood or 
spleen of tetanus when intravenously injected into; rabbits, 
cause only rise of temperature ; in none of the animals experi- 

mented with, was’ there any suggestion of tonic or clonic 
muscular spasm. He regards these tetanus albumoses, therefore, 
as in no way concerned in the causation of the symptoms which 
are characteristic of the tetanus seizure. © But it is otherwise 
with certain non-proteid substances (the acid: organic» bodies 
already referred to), also obtained by him from the blood and 
spleen of his tetanus cases. These, as separated out in an ether 
extract of the above tissues, produce in rabbits and in mice, 
and indifferently by intravenous and by subcutaneous injection, 
definite and recurring spasms of ‘the voluntary muscles closely 
corresponding to the’ seizures which characterise tetanus in the 
human subject. What is the precise nature chemically of the 
acid organic body, or bodies, contained in the ether extract from 
the blood and spleen of tetanus, is a question that is now 
accupying Dr. Martin’s attention. 


Dr. Cautley has, as directed, . commenced investigation 
(Appendix b., No. 6) of the relations, pathological and. baeterio~ 


logical, between the comparatively insignificant feverish catarrh 


which obtains the name ‘of “influenza cold” and the more 
serious malady known as epidemic influenza. He has so far 
minutely ‘studied 10 cases of “cold”. ofthe above. description, 
occurring at’ a season when influenza. was not. prevalent, but 
has not discovered any ground for regarding. febrile-nasal.and 
naso-pharyngeal catarrh as--having kinship-..with influenza 
properly so-called.’ _Bacteriologically, indeed, he has. not found 
the bacillus of influenza ‘present in the nasal secretion of, a 
single one of the cases of catarrh studied by him; and, further, 
these cases, while all of them affording many and various 
microbes, differed widely inter se as regards the oF AWS, or 
organisms, most abundant in their secretions, 

For’the rest, Dr. Cautley has sought to ascertain (Appendix 


“B.; No. 7) whichamong’ the microbes that, like’! those now ‘in 


question, get entrance to to the human body presumably by way 
of the respiratory tract,are able to find lodgment in the thoraeic 
glands; and similarly” (Appendix' By: No. 8) what are: the 
microbes that entering the body by” way of the alimentary, traet 


may be detected in the glands ‘of the:mesentery.. “To: this end 
“he has “examined; as" cover-glass »specimens: and» by } culture, 


samples of the bronchial and : mesenteric glands from the bodies 
“of 30 persons ‘whose’ death had ‘resulted. finn accident; aad 7 
acute disease, or from chronic malady. » 

“With feterertoe: to the bronchial glands, Dr. Cautley, ee, an 
60 per cént. ‘of his cases, that’novorganisms were: present, or at 
‘léast none that would ‘grow on the culture media (gelatine none 
agar) eniployed” by him ; and‘asregards the: other 40 per-eent,, 
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such microbes as were found by him were in no single instance 
abundantly present, and few of them were bacteria of recognised 
pathogenicity. Tubercle bacilli were detected in only two 
instances, but bacillus coli was present in one half of the cases 
in which culture of the bronchial glands yielded living bacteria. 
As regards the mesenterre glands, the facts observed by him 
were similar. Only exceptionally did these glands contain 
living organisms, and rarely was any one species abundantly 
present. The microbes identified were among those normally 
inhabiting the alimentary canal; the tubercle bacillus was in no 
instance found, and bacillus coli less often than had been the 
case with the bronchial glands. 


I have the honour to be, 
Sir, 
Your obedient Servant, 


R. THORNE THORNE. 
June 1895. 
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APPENDIX A. 


No. 1. 


Digest of the VaAccINATION OFrricers’ Returns (made up to the 
3lst January 1893), with regard to CHILDREN whose BirTus were 
registered in the Year 1891. 


Tue following is the twentieth annual return under the Vaccination 
Act, 1871. Of 914,079 births returned to the Board by the several 
Vaccination Officers in England and Wales, as registered during the 
year 1891, the number which by the 3lst January 1893 had been 
registered as successfully vaccinated was 693,117. ‘his number is 
75°8 per cent. of the whole. The children whose births were regis- 
tered during the year, and who were not recorded as_ successfully 
vaccinated, numbered 220,962. Of this number, 96,351 were registered 
as having died unvaccinated. Out of the same number, 1,806 had 
been registered as insusceptible of vaccination; 9 as having contracted 
small-pox and, therefore, not needing to be vaccinated; 13,823 as 
having their vaccination postponed by medical certificate ; and there 
remained on the Vaccination Officers’ registers 108,973 children born 
in 1891, who had “removed,” were “not to be traced,’ or were 
otherwise unaccounted for. If from the 914,079 births returned by 
these officers deduction of the deaths without vaccination be first. 
made, it appears that of the remaining 817,728 children, there were 
registered at the time of the return 84°8 per cent. as_ successfully 
vaccinated ; 0°2 per cent. as either insusceptible of vaccination, or 
as having had small-pox ; and 1°7 per cent. as under medical certificate 
of postponement ; leaving 13°38 per cent. as at that time still unaccounted 
for as regards vaccination. 

The per-centage of children not finally accounted for as regards. 
vaccination (2.e., including cases postponed) was 13°4 of the total 
births (914,079); and this figure is given in the Summary of Returns, 
in sequence to the records of former years. 

By the latter method of computation, it appears that the proportion 
of cases not finally accounted for in the metropolitan returns for 1891 
was 16°4 per cent.; in the provincial returns, 12°9. Of the registered 
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— | Metropolis. | Rest of England. aa Metropolis. | Rest of England. 
1872 8°8 4°5 1882 | 6°6 4°5 
1873 8°7 4°2 1883 6°5 4°9 
1874 8°8 4°1 1884 | 6°8 5°3 
1875 9°3 3°8 1885 7°0 5°65 
1876 6°5 4°0 1886 7°8 6°1 
1877 71 4A'1 1887 9°0 6°7 
1878 a4 4°3 1888 10'S 8°2 
1879 7°8 45 1889 11°6 9°6 
1880 7°0 4°5 1890 13°9 10°9 
1881 5°7 4°3 16°4 12°9 
1891 








In 1891 the proportion of cases unaccounted for, after deduction of 
the postponed cases, in the metropolis and in the rest of England, 
was 14°7 and 11°4 per cent. respectively. 
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© 80m 
3a | : 2.5 8, 
o Bi -| SS Ss 
3 8 = Pe 
& 3 ro ° aon 
°S > o = a8 o 
3 oa . 3 a7 eo wa 
e £e 5 | =, nS 
2 oS) Bonk 
eteia| 8 | 8 | # | e583 
3 S RB > a =} Ss Qa 
oe eee eee Sie it 8 | lk CU Beas 
EE @ (88; 2) 2 | € | @ | 3e3e 
Bi & B-aeoe a eel) § | g | 288s 
ea] Rn 5 es) fa) > re is) 
ENGLAND & WALES - | 914,079 | 693,117 |1,806 | 9 | 96,351 |13,828 |108,973 | 1874 
Ditto (excluding Metro- | 779,558 | 594,678 1,374 | 8 82,800 | 11,531 89,167 | 12°9 
politan Unions). : ' 
METROPOLITAN UNIONS - | 134,521 | 98,489 | 432 1 | 13,561 | 2,292 | 19,806 | 1674 
COUNTIES. 
ENGLAND: 
Bedford - - -|. 4,700 | 2,447.) 10 = . 480 89 1,674..} «85 
Berks - ° . 7,497 6,249 11 _ 649 110 478 78 
Bucks - = : 4,904 | 4,220 11 —_ 427 59 187 5°0 
Cambridge = - 5,483 4,762 3 ae 497 . 82 139 4°0 
Chester - . - | 21,413 | 18,065 | 36 | — | 2,219) 292 s0l| Bl 
Cornwall - > ° 8,922 6,610 6 1 953 170 1,182 15°2 
Cumberland - -|> 8406 6,784; 8 — $21 211 582 9° 4 
Derby - . --| 14,312 | 10,597 22 _ 1,513 151 2,029 1S 2 
Devon - - ° - | 17,396 | 14,528 | 17 1 1,542 300 1,008 75 
Dorset - . -| 5140) 4146) 38.) — 363.| 58 570 | 12°2 
| 
Durham - - - | 39,244 | 30,515 59 = 4,735 681 3,254 10°@ 
Essex ° = - | 25,020 | 19,892 63 =— 2,155 548 2,362 11°6 
Gloucester ° - | 15,858 | 10,959 | 32 os 1,606 372 2.889 20°6 
Hereford - - - 3,015 | 2,516 2 _ 293 56 148 6°8 
Herts - - - 7,121 5,669 11 — 562 80 799 12°3 
Huntingdon . - 1,367 1,212 al = 109 14 31 Se) 
Kent (extra-metrop.) -| 22,896 | 18,791 | 56 — 2,076 355 1,618 8°6 
Lancaster - - | 132,954 | 99,057 | 259 — 15,942 | 1,988 15,708 13°3 
Leicester - - - | 12,454 2,769 5 — 1,851 55 7,774 62°9 
Lincoin - . - | 18,125 | 10,6389 | 16 _ 1,334 346 790 8°7 
Middlesex (ex.-metro.) 16,458 | 18,0388 | 55 a 1,322 142 1,901 12°4 
‘Monmouth - - | 10,085 | 8148; 16 | — 1,084 | 206 581 7°8 
Worielk - - - | 13,588 9,583 | 18 — 1,498 146 2,338 18°4 
Northampton - - 9,644 8,458 5 — 1,064 86 5,081 53°] 
Northumberland .~ -| 17,302 | 18,565 | 18 - 2,050 527 1,142 9°6 
Nottingham : - | 16,682 | 12,722 | 26 - 1,912 PA ta) 1,746 13° 
Oxford - . * 5,303 4,130 7 — UG 588 | 12°5 
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App. A. No. 1. 
Digest of Vacci- 
nation Officers’ . 
Returns, 1891. 


App. A. No.1. 
Digest of Vacci- 
nation Officers 
Returns, 1891. 





COUNTIES—cont 
ENGLAND— cont. 

Rutland - - 
Salop . - 
Somerset 

Southampton = - 
Stafford - - 
Suffolk - - 


Surrey (extra-metro.) 


Sussex - - 
Warwick - - 
Westmorland - 
Wilts « - 
Worcester - 
York, East Riding 
York, North Riding 
York, West Riding 
WALES: 


Anglesey - 


Brecknock - 





RETURNS, 1891. 























77,216 | 54,307 | 187 4 9,205 | 626 | 12,887 17°5 
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ta = 1S) of nu.d 

a ee = 3 A 8h fF Ee 

2:1 = 2S = 3% 

: 3 eS S | S S = Be oe 

w va) o TR s S om EOL 
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— 3 an — o4 ic) p=! 
aed Wie a fan at sepa a me 3 | 
Ee: 

544 M66 th Vado, 64 2 14 2°9 
69438 | 5995| 7 | — 591 86 264 50 
14,677 | 11,084 23 | — 1,823 | 199 | 2,048 15°3 
18,501 | 15474241 198). 1,470 | 256 | 1,006 6°8 
34,407 | 26,861 | 55 1 | 4,196.) 415 | 2,949 9°8- 
10,487 | « 8,500} 17° > — 902 | 167 907 10°2 
15,245 | 12,018) 21 | — | 1,226] 318 | 1,672 13° 
14,178 |"10,918'| 18 — "ye! ose | L810 146 
25,699 | 19,195 | 6: | — | 29,8941 266 | 3,368 14°h 
a ROG | OME ess 150 16 37 2°9. 
7,105 | 58382; 2 | — 571 | 149 551 9°9 
19,016 | 15,875 | 43 1 1,862 | 234 | 1,001 6°5 
12,647 | 10,389 73°) — 1,358 | 128 757 7°0 
1i,166 | 9,052 | 16 — 1,173 178 747 8°3 


Cardigan - ° 
Carmarthen . 
Carnarvon . 
Denbigh - - 
Flint - : 
Glamorgan - 
Merioneth - 
Montgomery - 
Pembroke - 


Radnor - « 


—— — - 








892 79; — | — 71 16 26 47 
1,594 | .1,825 1 — 165 30 73 6°5 
1,594 | 1,356) — | — 139 24 75 62 
4,208 | 8,676) 1) — 402 73 56 act 
8,184 |. 264 | 3 fF — 291 35 213 78 
9,808 | 29,8091. 2 | — 284 59 59 4°2 
2.401 | 1,087 |. 98 | = 220 38 163 8°38 
26,810 | 22,483) 38 | — | 3,014| 358.| 912 4°7 
1,628: 187%.) =) = 194 33 21 Og 
1774) 1,621) — | — 164 29 60 5°0 
9,347 |) BOS eet 2 239 54 69 52 
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4 { OD & 
¢ [2 : ag% 
METROPOLITAN 233 2 | Be = 

Ss Je 3 2 ae. . 

UNIONS. 8 % 5 4 a | a3 

re = ra) < 

pee eee) FS See 

al 5 = 3 & ae ae 

: eae EI & S a | 88,3 

a n od M 5 = a HEDgwe 

= 5 25 Ss) SSad 

a= 3 gt s = 8 3 3000 

aa) M St ea = > is) 

Bethnal Green : - | 5,001 2,457 6 — 629 43 1,866 38.2 
Camberwell - 2 -| 7,360} 5,408) 24 | — 650 246 | 1,032 17°4 
Chelsexn = : -| 2,829) 2,069/ 2 | — 285 24 449 16°7 
Fulham ° ° - 6,430 | 5,337 36 _ 684 61 312 5'8 
George, St., Hanover Sq. - | 3,101 2,700 | 16 _ 271 i9 | 95 3°7 
George, St.,in the East -| 1,962 1,599 4 — 191 12 | 156 8°6 
Giles, St.,and St. George - 1,163 842 — 161 3 155 13°6 
Greenwich - ° ° 5,415 3,839 | 22 _ 501 1938 860 19°4 
Hackney ° ° 7 2001 3,474 19 —_— 665 46 2,797 40°6 
Hampstead - - = 1,521 1,294 11 oe 108 13 95 P1 
Holborn - - - 5,090 8,868 7 i 569. AS 690 - 12°7 
Islington ° ° -} 9,828 7,584 30 — 1,145 131 930 10°8 
Kensington - ° - | 8,823) 3,104 9 — 34k 48 318 “9°6 
Lambeth - ° - 9,117 6,621 38 _ 998 127 1,333 16°0 
Lewisham - : = 2,481 2,121 8 — 199 14 138 6°2 
London, Cityof - ° 674 541 7 _ 67 5 54 8°8 
Marylebone - ° -| 4519} 3,446 4 — 464 161 444 13°4 
Mile End Old Town - 4,131 5760 9 — 300 159 | 1,903 49°9 
Olave, St. - ss Ope 60040) 8,782) ar 507 157 624 15°38 
Paddington - ° - 2,968 21721 16 a 254 BY 494 WW (Ez) 
Pancras, St. - > 7,210 5,363 | 39 — 681 221 906 15°6 
Poplar - - - 6,126 w273 | 29 — 624 15 1,185 19°6 
Saviour, St. - -| 7,243 5,488 | 12 a 348 84 811 12°4 
Shoreditch - > ° 4,615 3,633 } 10 _ 567 50 355 8°8 
Stepney - ‘ “1 1,998. 1,406 |: Se — 204 & 380 19°0 
Strand + - . 559 398 — _— 93 13 55 12°2 
Wandsworth and Clapham | 9,749] 7,469 | 36 _ 815 293. | 1,136 14°7 
Westminster - - 852 623 2 — 82 44, 101 17°0 
Whitechapel - - 3,069 2,690 4 —_ 250 9 116 4a°t 
Woolwich .- - - 3,597 3,128 5 -- 3385 24 105 3°6 
124,521 8,439 | 432 1 ¢,5oL 2,292 | 19,806 16'4 
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AGP Dreelre, 
Digest of Vacci- 
nation Officers’ 
Returns, 1891. 


Arp, A.! No. 1. 


Digest of \ of Vacci- 
nation Officers’ 
Returns , ‘1891. 


RETURNS, 1891. 

















, is 
g |e 
——— ae S m4 $s 
: 4c 3 
= j = 
Ge woe fe 
a a ay 3 
i Elie e = 
ai % se.) & 2 
pct g ne RM 
S| 4 Bees ve jeg 
onl s rs ~ C4 2 
BEDFORD. 
Ampthill - - 413 844 — _ 33 
Bedford - : - | 1,865 936 8 _- 101 
Biggleswade - > - 825 502 i — 83 
Leighton Buzzard . - 552 375 Hi — 61 
Luton | - - 1,826 116 _ — 188 
Woburn - : 219 174 — a 14 
BERKS. 
Abingdon - : ° 522 454 _ — 51 
Bradfield = - - - 468 415 nt = 85 
Cookham - : - 561 463 | — —- 60 
Easthampstead : - 831 298 = = 25 
Faringdon - ° - 379 311 — — 28 
Hungerford - - - 487 441 —— =! 38 
Newbury - - - 549 447 1 = 59 
Reading - - - | 1,956 | 1,470 5 — 206 
Wallingford : - - 383 346 1 =e 27 
Wantage - - - 49} 424, — nike 45 
Windser - - - 939 817 3 — 48 
Wokingham - ~ - 431 363 — = 27 
. BUCKS. 
Amersham - - ? 632 542 1 = 61 
Aylesbury - - - 769 664 2 — ny 
Buckingham. : . 321 282 2°; — 27 
Eton : - 772 686 2 + 57 
manent Pagnell < - 797 675 2 = 67 
Winslow - : - 237 176 — as 23 
Wrcombe - ° - | 1,876 | 1,195 2 a= 115 
CAMBRIDGE. 
Cambridge - - 996 §32 1 _ 99 
Caxton and Awrington - 263 240 —_ _ 99, 
Chesterton - - - 844 742 — = 65 
‘ -1 > 587 408i |) Sabah ot 52 
Linton - - - 383 339 — a5 31 
Newmarket - - - 945 804. t oe 86 
North Witchford - - 506 448 —- | Ad 
Whittlesey - - - 156 138 = no 16 
Wisbech - - - 833 721 _ te g2 
CHESTER, 
Altrincham - ° - | 1,672 | 1,489 3 Wes 181 
Birkenhead - |— = - | 4,252 3,718 8 as 496 
Chester) - | - -| 1,454 | 1,258 | '5 | 131 
Congleton. - | - | 1,177 ‘999 ad Jy 132 
Macclesfield - - - | 1,710 1,490 | 1 —_— 171 
Nantwich. - - + | 2,153 | 1,771 5 | — 231 
Northwich - . - | 1,940 1,757 ee ey 170 
Runcorn . = r - | 1,542 -| 1,817 _ _— 156 
Stockport - : -{ 4100 | 3110 | 18 | — 552 
Tarvin » - - 3138 1979 cee eas 30 
Wirral = ° - | 2,100 884 — = 89 
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—ee [=| eS . = =0— 
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CORNWALL. 
Austell, St. 2 ° 956 815 ] ae 94 26 20 4° 
Bodmin - - - 480 401 _ — 42 7 30 yew is 
Camelford - - 204 174 -_ — 22 6 2 3°9° 
Columb, St., Major - - 373 337 af ete 22 6 8 378 
Falmout th - . - 609 147 2 (se 70 3 387 64°C 
Germans, St. - - 489 434 _ — 85 11 9 de. 
Helston > = - 680 544 — = 75 27 84 9°0 
Launceston - - - 448 405 —| [tie 30 4 9 2°9 
Liskeard 3 - - 739 612 ih) —_ 59 11 56 Oris 
Penzance’ - - - | 1,368 1,089 — _ 161 17 151 12°3 
Redruth ° - = | 1,525 975 — ears 228 31 291 21°1 
Stratton ° - - 187 155 =a _— 20) 5 7 6°4 
Truro - - - 864 . 672 2 1 95 16 178 22°5. 
CUMBERLAND. 
Alston-with- Carnpu! - 81 72 == = 6: — 4, 4° 
~ Bootle > 450 330 _ — 45 a2 18 57 16°7 
Brampton = - - - 233 196 sss as 12 18 7 10°7 
Carlisie — - - | 1,596 1,366 3 — 149 59 19 4°9 
Cockermouth - - | 2,611 1,887 i care 288 74 361 - 16°7° 
Longtown - 2 - 177 150 1} =— 11 3 12 8°5 
Penrith - - -| 626 553 af ere 62 3 7 1°6 
Whitehaven - = - | 1,954 1,665 2 _ 175 7 95 5°7 
Wigton : - - 678 565 _ _ 74 19 20 5's 
DERBY. | 
Ashbourne: - - - 576 500 oS a= 52 2 22 4°2° 
ae ah el - = - 852 728 2 o— 61 24 37 Le 
Belpe - - | 2,161 1,916 1 _ 195 12 37 2°3 
Seen de Frith - - 681 542 2 — 74 18 45 9°3 
Chesterfield - - - | 4,283 | 2,863 6 = 496 64 854 21°4 
Derby - - - | 2,914 1,681 5! — 368 3 857 29°5. 
Glossop - - - 747 581 2 _— 99 4 61 8°7 
Hayfield - = - 349 308 = == oL 1 9 2°9: 
Shardlow - - - | 1,749 | 1,478 4 — 137 23 107. 74 
DEVON. 
Axminster - - - 423 |! -885 — _— 26 6 6 2°8 
Barnstaple - = - | 1,195 | 1,027 oe — 101 36 Sie | 5°6: 
Bidefor - = - 609 537 — = 47 19 6 4°1 
Crediton =~ - - 472 411 — = 31 — 30 | 6°4 
East pe mehouse - - 531 373 — — 67 9 820) 71 
Exeter - - | 1,077 839 _— — 115 46 >) sii 
Holsworthy - - - 255 231 oe a 16 3 5 3°1 
Honiton - - - 548 479 1 — 42 8 18 4°7 
Kingsbridge - - - 442 406 = — 28 — 8 1°8 
Newton Abbot - - | 1,873 1,700 5 — 121 10- 37 2°5: 
Okehampton - = 437 387 _ — 35 3 12 3°4. 
Plymouth - - | 2,585 1,931 4 —_ 312 27 261 J1°4 
Plympton St. Mary - 695 558 = _ 56 4 77 11°7 
Southmolton - - 418 374 _— — ay) 6 1 phe 
Stoke Damerel - - | 1,556 |, 1,149 al 1 161 49 195 16°F: 
Tavistock -  - = roe 623. | — | — 58 5 21 S77 
‘Thomas, St. - - =i Ne ha 7. 1,155 1 _ 119 40 62 7° 4. 
Tiverton - - - 770 662 2 — 61 16 29 5°8 
Torrington - = - 350 3il -- _ 22 5 12 4°9 
Totnes - - ° | 1,126 990 3 _- BT 8 Oyo agl zis 


App, A. A. No. 1. 


Digest of of Vacci i- 
nation Officers” 
Returns, 1891. 


Apr. A. Ne. 2. 
Digest of Vacei- 
nation Officers’ 
Returns, 1891. 
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DORSET. 
Beaminster - - 301 263 _ — 24 3 11 a°7 
Blandford = ° ° 3389 294 1 oo 19 4 21 7°4 
Bridport = - ° 313 277 — =e 25 3 8 3°5 
Cerne 2 . - 183 161) — — 16 3 4 3°83 
Dorchester - . - 470 423 _ 27 5 15 4° 3 
Poole - - : - 825 719 2 = 61 13 | 30 5°2 
Shaftesbury - - 280 243 as _ 16 4 17 FOR 
Sherborne. - c -| 3878 ga54 |=? | eae 18 4 | 21 6°6 
Sturminster - . ° 267 232 — — 20 2 13 5°6 
Wareham and Purbeck - 452 407 — — 34 4 | ft 2°4 
Weymouth - = - 824 379 ~ — 62 — 383 46°5 
Wimborne and Cranborne 508 414 _ — 41 13 | 40 10'4 
DURHAM. | 
Auckland ° - - || 8,629 2,785 7 —_ 435 94 | 3808 pe eae 
Chester-le-Street - - | 2,017 | 1,671 3 -- 263 14 | 66 a0 
Darlington - ° - | 1,490 919 it — 183 9 378 26°0 
Durham . - - | 2,655 2,195 alt — 347 25 87 4° 
Hasington -« aint - | 2,087 1,811 2 —_ 215 20 3Y 2°8 
Gateshead - . - | 5,060 3,432 1) a 650 100 868 191 
Hartlepool - = - | 2,530 2,118 6 — 261 31 114 Boy 
Houghton-le-Spring - | 1,606 | 1,358 9 _ 188 14 oT 3°2 
Lanchester - - - | 2,514 2,022 2g — 299 39 152 7°6 
Sedgefield - ° = 772 656 — _ 83 10 23 43 
‘South Shields - - | 5,394 3,903 6 — 679 195 611 14°9 
‘Stockton 2 - = | 2259 1,603 1 —_ 318 38 299 14°9 
Sunderland - = - | 6118 | 5,119 11 — 701 81 206 AT 
Teesdale : . - 623 488 — — 70 4 58 10°4 
Weardale - . . 490 435 = _ 43 4 8 24 
ESSEX. 
Billericay - 2 - 515 425 5 = 30 13 37 o'°7 
Braintree - < = 698 624 2 — 49 10 13 aay 
Chelmsford - . ni 923 783 — — Ga 22 41 6°8 
Colchester < - ° 947 - 759 vi — 16 8 97 LLL 
Dunmow - - - i a t —_ 24 . 5 3 
Epping - - - ) = 53 8 35 6°4 
Lalupead ot <- - 425 3882 —— _— 36 — br / 1 ° 6 
Lexden and Winstree - 575 522 — _— 42, 5 G 1°9 
Maldon - - - 692 588 _ — 63 2 39 5'9 
Ongar ° a e } 278 238 aes — 23 9 8 6°1 
Orsett ° - - 995 ele 3 — 82 21 108 13-0 
Rochford - - = 952 782 1 ~ 74 48 47 1670 
Romford - - - | 1,718 1,323 — — 146 22 para | 14¢5 
Saffron Walden = - 464 414 — — 27 41 moe 5°0 
Tendring - © - | 1,157 1,047 1 _ figs 11 25 3°71 
West Ham - - | 13,562 | 10,240 37 _ L275 865 1,645 14°8 
GLOUCESTER. 

BartonrReais : -| 5,969 | 4911 | 283 | — | 555 126 354 | 8:0 
Bristol - - - | 1,654 | 3,805 4 ee 216 18 Lit 78 
Cheltenham - - | 1,268 788 2 23 L44 oF 237 26°38 
Chipping Sodbury - - 455 384 = = 32 1Z 27 8°6 
Cirencester - : > 541 393 = _ 40 7 101 20°) 
Dursley - « - B4L 262 — = 19 9 51 17°6 
Gloucester ° - | 1,551 34 a = 204 _ 1,183 84°7 
Newent - - ° 292 223 = = 35 12 22 11°6 
Northleach - . 236 204 _ ~ 16 3 18 6°8 





GLOUCESTE R—con¢?. 
Stow-on-the-Wold - 


Stroud - 2 
Tetbury ° 7 
Tewkesbury - = 
Thornbury - = 


Westbury-on-Severn 
W heatenhurst ° 
Winchcomb - < 


HEREFORD. 


Bromyard 
Dore 
Hereford 
Kington 
Ledbury 
Leominster 
Ross 
Weobley 


HERTS. 


Albans, St. - 
Barnet . 
Berkhampste 
Bishop’s Stortford 
Buntingford - 
Hatfield - 

-_ Hemel Hempstead 
Hertford - 
Hitchin 
Royston 
Ware - 
Watford 
Welwyn 


HUNTINGDON. 


Huntingdon : - 
Ives, St. - - : 
Neots, St. - - - 


KENT (®xtTraA-METRO- 
POLITAN). 


Ashford, East 
Ashtord, West 
Blean - 
Bridge - - 
Bromley . 
Canterbury - 
Cranbrook = 
Dartford ° 
Dover ° 
Eastry - 
Elham - 
Faversham © 
Gravesend.and Milton 
Hollingbourn - 
Hoo - . - 
Maidstone - . 


4 


4. (8, 46. -8) 16, (8. +6 
reat terol Yeme ecm, Veer) tee met Wee Vu 0a Jonas Pom Uae Vamed mt | 


Births. 


235 
1,084 
150 
400 
458 
812 
170 
242 


281 
224 
872 
293 
362 
340 
459 
184 


774 
1,234 
440 
561 
158 
190 
424 
478 
773 
468 
492 
1.069 
60 


530 
425 
412 


395 
533 
564 
324 
1,890 
474 


2,276 
1,130 


1,091 


1,299 





Successfully Vaccinated. 


217 
180 
735 


308 
287 


161 











1,825 


132 


Insusceptible of Vaccina- 
tion. 
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eRe 3 
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= © 4 Ss 3 
oe © =) m= a 
bm lis a = g : 
ay pe ea Pe Te 
= @) Pe mie 5 = 5 
re o ao n : “a S 
ai 5 a= bf & = 3B 2 
{ | | 
KENT (ExtTRA-MErRo- | 
POLITAN)—cont. 
Malling i 2 £87 gai 760 Q0).— 68 8 43 
Medway = c . | 2,260 | 1,933 3 )>— 198 | 27 99 
Milton ° - : 809 €77 = aS 68; | 40 24 
Romney Marsh - z | 217 196° | — | — | 46} 4c “81 “5 
Sevenoaks - - - | 842 724 2 — 57 19 40 
Sheppey - - - 523 475 l1ji=- 35 6 6 
Strood “ ° - } 1,283) | 1,096 ‘A _ 115 qT 57 
Tenterden - - ° 288 249 — — 26 5 8 
Thanet, Isle of - - | 1,391 1,236 ae — 301 9 45 
Tonbridge - - - | 1,412 863 5 oe 142 38 364 
LANCASTER, | 
Ashton-under-Lyne - | 5,077 | 2,975 10 25 650 72° | 1,870 
Barrow-in-Furness - { 1,982 1,681 a — 179 5 67 
Barton-upon-Irwell +} 2,830 | 2,342 5 = 321 15 87 
Blackburn - - - | 6,864 5,34 13 — 82 94: 587 
Bolton . > - | 7,838 6,957 16 — 696 ll 158 
Burnley - - = 0,28 3,278 20 — 789 143 1,498 
Bury - : : - | 4,137 | 2,539 os) a. 539 7 | 1,046 
Chorley - - - | 1,798 | 1,468 2 | = 189 22 117 
Chorlton - - - | 9,446 7998 | 12 — 1,204. 221 711 
Clitheroe =< - . 627 507 — — 5 926 38 
Fylde, The - - - | 1,478 1,180 4, — 192 38 64 
Garstang - - - 835 295 Se — 23 1 16 
Haslingden - - - |°3,013 | 2,374 2 — 308 38 291 
Lancaster - - - | 1,556 1,311 7 — 166 19 538 
Leigh - - - - | 2,815 2,348 3 _ 290 — 174 
Liverpool - “ - | 5,002, | 4,153 10 —_ 634 8 197 
Lunesdale  - - - 190 167 = _ 15 3 5 
Manchester - a + | 75,076 4,080 3 — 715 37 141 
Oldham ° * - | 6,319 303 4 _ 1,042 6 4,964 
Ormskirk - - - | 2,790 2,341 11 - 270 30 138 
Prescot - - - | 5,880 | 4,293 20 — 686 105 276 
Preston - - - | 4,872 3,540 8 — 782 47 495 
Prestwich + - - | 4,984 3,937 3 - 485 196 363 
Rochdale - ° eles keg 4 2,566 10 _ 344 48 206 
Salford - - - | 7,467 5,477 10 — 1,020 190 770 
Todmorden - 2 . 930 625 = —_ 106 — 199 
Toxteth Park - - | 4,278 8,065 15 -— 532 150 516 
Ulverston - - - | 1,310 1,123 6 — 111 — rail 
Warrington - - - | 3,334 2,835 13 — 854 20 112 
West Derby - ° - | 15,321 | 12,834 27 — 1,623 152 685 
Wigan - . - | 7,058 5,716 19 —_ 800 224 294 
LEICESTER 
Ashby-de-la-Zouch - - | 1,292 817 aie — 150 17 308 
Barrow-on-Soar = - - | 1,144 97 1 —_ 152 it 893 
Billesdon = - - . 404 ~ 124 al 44 | 4 231 
Blaby : a - | 1,266 120 1 173 3 963 
Hinckley’ - - - 763 195“; = — 94 3 A471 
Leicester’ = ° - | 4,785 74 it — 885 —_ 8,825 
Loughborough - : 955 166 ke = 137 3 649 
Lutterworth _e = 273 218 =e — 28 6 eal 
Market Bosworth - » 518 396 1 — val 5 45 
Market Harborough - 430 | ~~ 298 = = 44 18 75 
Melton Mowbray - -|~ 630 264° = — 73 —- 293 
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RETURNS, 1891. nation Officers’ 


Returns, 1891. 
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a ry && oa 
3 if 2 a. 8 
& Ss) co S 
: =I >) o >. 
teed o s . B =35> 
‘o1. t= 3 a Ses .. 
3 {|s 3 S B ares 
= © =) a= S, PH eae 
bs = gy (3) Cove 
ear hie = S sh ange 
oe ts 3 s Be] = as &S 
B18. (ee 5 z BS | Pe2u 
a S| ae [om = @ | ¢saq 
= @ eine |2's 3 3 ¢ SSe5 
st 3 2S Bc] 3 s 7 O58 
ae) M SI ee =) > Oo 
LINCOLN. LF 
Boston - - | 1,012 842 1 — 91 47 31 Ver 
' Bourn LS : ° 503 395 = = 57 29 22 10°1" 
Caistor - - - 432 869 1 _ 38 8 16 5°6 
Gainsborough > - | 1,043 838 — —| 110 is} 82 9°1 
Glanford Brigg ° - | 1,208 1,041 2 — 117. 13 35 4°0 
Grantham - ° = 948 815 2 27— §2 10 39 522 
Grimsby - = - | 2,051 3,580 3 il 245 | 76 147 - 10°9 
Holbeach - - = 505 370 _ —_ 55. 7 "3 15°S8 
Horneastle - - - 500 422 == a= AB 8 25 6°6 
Lineoln - - - | 1,898 1,463 5 —_ 245 82 103 SOnF 
Louth - - - 758 631 1 _ 75 19 382 67 
Sleaford - - - 667 5385 1 — 48 6 it 12°4 
Spalding - S - | acB6t (|..448 | + 1h — 47 8 58 11°8 
Spilsby - - = 624 541 _ _— 43 16 24 6°4 
Stamford. - - - 415 349 _— _— 36 4 26 7°2 
MIDDLESEX » 
(ExTRA-METROPOLITAN). 
Brentford - ° - | 8,901 3,187 Ql cho — i 49848) 4 11 3384 8°8 
Edmonton - > - | 7,844 6,174 16 —_ 596 53 985 18°5 
Hendon - ° - | 38,088 2,397 13 _— 242, 22 414 41 
Staines - ° - 737 517 4 — |. 65 23 128 20°5 
Uxbridge - 2 - 888 763 1 _ 71 13 40 6°0 
MONMOUTH. ~ 
Abergavenny - - 785 673 |. 6 _ 79 7 20 374 
Bedwellty - = = | 2,654 2,089 Sas —_ 313 82 170 95 
Chepstow - - . 608 498 = _ 60 5 45 8°2 
Monmouth - - - 838 666 = — 74 26 72 vlan 
Newport: - - = |. 3,650 3,055 9 _— 394 44 148 5°38 
Pontypool - ° - | 1,500 1,167 1 — 164 42 126 11°2 
NORFOLK. 
Aylsham = - - 521 446 — — 58 7 10 3°3 
Blofield - - - 344 286 — — 39 9 10 5°5 
Depwade - - - 673 554 1 — 70 15 83 eal 
Docking - - -| 495 38 0 | + 38 4 11 3°5 
Downham - - - 511 43.4 _ — 59 2 16 3°5 
Erpingham - - : 556 476 1 — 47 1 21 5°8 
Faith, St. - - - 356 253 — — 38 4 61 18°38 
Fleggs, Eastand West - 323 277 = _ 33 3 10 4°0 
Forehoe - - . 358 293 —_ oo 29 5 31 10°1 
Freebridge Lynn - - 343 279 1 os 30 6 oF 9°6 
Guiltcross  - ™ . 271 232 _ — 25 — 14 5°2 
Henstead - - - 296 231 at — o — 32 10°8 
King’s Lynn - - E86 81 _— a 88 — 417 71°2 
Loddon and Clavering - |. 357 316 _ _ 26 = 15 4°2, 
Mitford and pouniitch - |. 722 613 _ - 81 8. 20 3°9 
Norwich E Ha er Al 1,458 4 _ 432 7 1,316 41°1 
Smallburgh - - - 494 398 1 a 50 5 40 9°1 
Swaffham - | - 333 | 239 -- — 25 5 64 20°7 
Thetford - - - 492 425 “- —_ 42 4 21 5° 
Walsingham - ; - - 551 459 2 oo 55 12 23 6°4 
Wayland - - = {6° 276 226 2 _ 35 7 12 6°9 
Yarmouth, Great - - | 1,528 1,191 5 — 166 82 134 10°9 
) \ d 
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aa) oa) = pel = > oO 
NORTHAMPTON. | 
Brackley - - - 296 170 = _ 24 16 86 | 34°5 
Brixworth - : - 318 212 a= — 40 4 62 | 10°8 
Daventry - - - 448 373 1] — 40 12 22 | 7°6 
Hardingstone - - 304 214 —- |/— 19 6 65 23°4 
Kettering - - - | 1,274 163 3 — 145 2 961 75°6 
Pit = - | 2,700 166 one _— 869 22 2,148 80°2 
Oundle > : 353 309 — — 20 5 19 6°8 
Peterborough - - | 1,345 1,188 —_ ~ 97 zZ 58 4°65 
Potterspury - - - 359 271 1jo— 42 13 32 12°5 
Thrapston - - - 380 83 — —_ 39 - 258 67°9 
Towcester =< - - 317 248 _ — 30 4 35 12°3 
Wellingborough = - | 1,550 61 | —- {| — 199 a 1,290 &3°2 
NORTHUMBERLAND. 
Alnwick - - - 633 531 1} — 59 13 29 6°6 
Belford - : - 119 in ~ _ i _ 1 0°s 
Bellingham - - 131 124 — — 4 _ 3 2°3 
Berwick-upon-Tw eed - 497 455 1 —_ 34 4 8 uA 
Castle Ward - - -; 770 | 620 1 | 91 5 53 75 
Glendale - - ° 213 193 —_ _ 14 — 6 2°8 
Haltwhistle - - - 193 132 2); — 18 q 34 21°2 
Hexham - ° - 887 705 —-i— 86 9 87 12°8 
Morpeth = . - } 1,552 1,069 2 _— 327 22 132 9°9 
He weaecp-Tyne- - | 7,178 5,736 a _ 810 194 431 8°7 
Rothbury - 139 | 120 — ~ 1G); 2 L 2°2 
Tynemouth - - | 4,990 3,769 4 _- 584 271 362 12°7 
NOTTINGHAM. 
Basford - + - | 5,966 4,601 14 _ TPA 130 497 10°5 
Bingham - - - 350 264 — — 29 = 57 16°3 
East Retford - - 657 572 2 _ 63 5 15 3°0 
Mansfield - - = | 2,225 1,642 1 — 258 25 999 14°6 
Newark - - - 824, 727 _— — 66 6 25 3°8 
Nottingham - - - | 5,033 3,483 8 — 634 95 818 18°0 
Southwell - - - 493 411 ~ — 51 9 22 6°3 
Worksop - : - | 4,134 | 1,022 1 4 87 6 18 21 
OXFORD. | 
Banbury - - : 785 | 293 nf _— 90 22 379 Te ae 
Bicester _ - - - | OO SSE. | Saab 2. She se 28 4 21 6°6 
Chipping Norton - - 522 418 = _ 45 5 54 11°3 
Headington - - - | 965 868 1 Ot nc 78 4 14 19 
Heniey - - - 648 537 _ ~ 66 10 35 6°9 
Oxford - : : 617 509 4 — 60 15 29 71 
Thame - - -| 365 314 | — | — 25 7 19 yan 
Witney ° - - 629 545 1 — 65 6 12 2°9 
Woodstock - -| 3891 SES ey. oe Ad 4 85 T° 4 
RUTLAND. 
Oakham . “ .° 275 238 — _ 34 1 > V1 
Uppingham - - : 269 225 a _ 30 1 12 4°8 
J 








SALOP. 


Atcham - - 
Bridgnorth - : 
Church Stretton - 
Cleobury Mortimer 
Clun - - 
Drayton 
Ellesmere 
Ludlow 
Madeley 
Newport 
Oswestry 
Shifnal 
Wellington 
em - 
Whitchurch - 


SOMERSET. 


Axbridge 
Bath - 
Bedminster 
Bridgwater 
Chard 
Clutton 
Dulverton 
Frome 

ope ara 
Langpo 
nketon Mallet 
Taunton - 
Wellington - 
Wells 
Williton 
Wincanton 
Yeovil 
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SOUTHAMPTON. 


Alresford 
Alton - 
Aiverstoke 
Andover 
Basingstoke 
Catherington 
Christchurch 
Droxford - 
Fareham - 
Fordingbridge 
Hartley Wintney 
Havant ° 
Hursley 
an oie 
ymington 
New Forest 
Petersfield 
Portsea Island 
Ringwood - 
Romsey - 
Southampton 
South Stoneham 
Stockbridge - 
Whitchurch - 
Wight, Isle of 
Winchester, New 
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Births. 


1,077 
1,855 
2,610 


689 


1,061 


319 
389 


4,826 
158 
299 

1,714 

1,538 
166 


1,843 
802 





Successfully Vaccinated. 


1,017 


108 
210 
192 
334 
310 
398 
621 
358 
725 
247 


245 
278 


503 


| 1,194, 


1,732 
7157 
es 

199 
565 
761 
351 
403 
854 


609 
391 
452 
632 


Insusceptible of Vaccina- 
tion. 
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Had Small-pox. 
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APPA Not. 


Digest of Vacci- 
nation Officers’ 
Returns, 1891. 


STAFFORD. 


Burton-upon-Trent 
Cannock = - 
Cheadle - 
Leek - - 
L.ichfield - 
Newcastle-under-L 
Seisdon - 
Stafford * 
Stoke-upon-Trent 
Stone - - 
Tamworth - 
Uttoxeter - 
Walsall - 
West Bromwich” - 
Wolstanton and Burslem 
Wolverhampton - 


ae) ve ae a, OW a Sees 6 ee 
5 
® 


SUFFOLK. 


Blything - 
Bosmere and Slay dors 
Bury St. Edmunds - - 
Cosford 
Hartismere 
Hoxne 
Ipswich 
Milderhall 
Mutford and Lothingland 
Plomesgate - - 
Risbridge 
Samford 
Stow - 
Sudbury 
Thingoe 
Wangford 
Woodbridge 


SURREY (ExtTRA- 
METROPOLITAN). 


Chertsey 
Croydon 
Dorking 
Epsom 
Farnham 
Godstone 
Guildford 
Hambledon 
Kingston 
Reigate 
Richmond 


SUSSEX. 


Battle 
Brighton 
Chailey 
Mhichester 
Cuckfield = 
Eastbourne - 
East Grinstead 
East Preston 


ae evn 
S18 Paes ie o6 
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1 § > SS = 
2 £ 
2 | 5 3 = B 
ag; Ses eB eee 
ae 5 Si 8 
= 3 = S ao S| 
2, — oo 
a wm oO FSI i=} 3 =| 
: Si iigeie | = oe 
ore 2 5.9 ro s S 
& 3 2S 3 = 2 a 
aa) Rn a ze =) > ed 
2,865 | 2,084 2);— 322 41 416 
1,497 | 13159 7 ee 182 1 154 
779 665 | — {> — 65 3 46 
1,079 211 ¢ tL 114 29 23 
1,308 L 145 3 tr 129 4 27 
1,387 5229 a oo 133 5 18 
476 vee — Pe 27 4 20 
839 693 2° to 84 11 48 
4,807 | 3,694 ; pee 679 51 382 
989 857 1. he 92 18 21 
724 bee kk RE 69 10 60 
401 $54 T= [tS 39 — 8 
3,831 | 2,558 9 Po 528 42 694 
6107 | 4134 7 19 ao 616 | 107 232 
3,275 | 2,719 4 oo 382 8 162 
5,043 | 3,649 aoe 665 81 | 638 
740 657 | — joe 56 4 23 | 
483 398 1 jee 36 8 40 
439 i ee i AA 17 18 
505 449. ro me He 42 4 10 
403 Sk. = EL 23 = 19 
343 302.4 — 30 3° 8 
1,784 937 e RK 177 41 623 
252 oe oa i8 = 6 
1,140 | 994 2 oh. 97 32 15 
BSL aco 1 = ee 58 2 27 
537 456 | = 60 9 12 
336 202. }. = 24 4 6 
591 614) i > “Ween. 55 7 15 
787 672. | — Pe 52 17 46 
473 434 i 26 4 8 
453 998 hh. ae Bae 47 6 ” 
670 569 1 on 62 9 29 
$82 704 2 61 34 81 
4,097 | 3,045 5 An 345 81 621 
41.4 63.5 = ie 24 5 32 
1,188 12 {= He 91 26 159 
1,468 | 1,206 2 s52_ 144 3 113 
432 if i ea 28 6 25 
1,384 | 1,109 4 Mt 110 44 117 
535 a re ae 33 6 14 
2,914 | 2,183 3 = 236 57 “435 
864 721 qe he 58 49 35 
1,067 925 i 96 2 40 
498 387 oe oe 44 17 49 
2,684 | 2,225 g i 268 53 136 
201 168 foe 15 3 25 
181 168, 4, 40 9 = 4 
565 479. 4. = FE 38 14 34 
1,057 257 a VS 103 6 690 
540 a ie 42 24 58 
791 687 i =e HOT 67 16 20 
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SUSSEX—cont. 


Hailsham 
Hastings 
Horsham 
Lewes 
Midhurst 
Newhaven 
Petworth 
Stoyni 
eyning 
Thekeham 
Ticehurst 
Uckfield 
Westbourne - 
West Firle - 
Westhampnett 


WARWICK. 


Alcester - 
Aston - 
Atherstone - 
Birmingham - 
Coventr 
Foleshil 
Meriden 
Nuneaton . 
Rugby 
Solihull 
Southam = 
Stratford-on-Avon 
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| Teer amiss (Oot oe [mec Coors, Doec, [eae Seem! Var’ Yana Jame 


Warwick - 
WESTMORLAND. 
Rast Ward - 2 - 


Kendal = - - 
West Ward - - 


WILTS. 


Alderbury 
Amesbury 
Bradford 
Calne 
Chippenham 
Cricklade and Wootton 
at 
Devi 
Hiatecorth and Swindon 
Maimesbury - = 
Mar!borough 
Melksham - 
Mere - 
Pewsey 
Tisbury 
Warminster - 
Westbury and Whorwells- 
down. 
Wilton - - - 














Births. 


430 
1,446 
701 
274 
353 
296 
251 
302 
1,495 


223, 


448 
605 
194 

56 
582 


575 
9,035 
593 
8,452 
1,727 
701 
255 
650 
745 
835 
271 
584 
1,276 


366 
1,271 
187 


718 


184 
287 
202 
582 
338 


508 
1,641 
319 
224 
461 
176 
339 
227 
318 
289 


292 








Successfully Vaccinated. 


1,275 


381 
175 

42 
527 


486 
6,794 
484 
6,760 


481 
221 
302 
624 
683 
230 
507 
1,036 


312 
1,140 
166 


621 
167 
242 
167 
500 
299 


440 
1,135 
282 
199 


161 
302 
200 
246 
263 


258 


Insusceptible of Vaccina- 
tion. 
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RETURNS, 1891. 


Had Small-pox. 
Died unvaccinated. 
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Vaccination postponed. 
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34 9°1 
274 |  Q1°4 
37 7°0 
91 33°6 
7 2°83 
11 Bw 
3 2°0 
15 6°3 
TN, 7° 
4 927 
57 13°8 
156 27°8 
5 rh 
11 19°6 
17 3°8 
29 6°6 
1,073 13°5 
48 8°9 
650 8°3 
912 52°8 
149 21°3 
14 5°9 
265 40°8. 
48 6°7 
55 9°0 
16 7°0 
29 57 
80 8°1 
8 2°5 
24 2°9 
5 3°7 
24 5°3 
4 2°7 
9 3°1 
12 9°9 
10 6°0 
10 4° 4 
39 10°0 
301 21°0 
52 19°7 
6 3° 1 
11 3°5 
5 2°8 
6 2°4 
6 6°6 
4] 14°5 
3 1°7 
12 5°8 
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APP. A. AgNO: 1. 


Digest. ot Vacci- 
nation Officers’ 


Returns, 1891, . 


WORCESTER. 


Bruimsgrove 
Droitwich 
Dudley 
Evesham - 
Kidderminster 
King’s Norton 
Martley - 
Pershore - 
Shipston-on-Stour 
Stourbridge - 
Tenbury - 
Upton-on-Severn 
Worcester - 
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| et reue HRecat JOMy ES een em eek Mn URUK fe ml ewe 


YORK, East RipineG. 


Beverley - 
Bridlington - 
Driffield - 
Howden - 
Kingston-upon-Hul 
Patrington - 
Pocklington - 
Sculcoates - 
Skirlaugh 
York - 


CA Tame Mee a ey = ie a a 
| Hen eae (em ea Dee Peat ee Ym Se 


YORK, Norru Ripinea. 


Aysgarth - 
Bedale - 
Hasingwold - 
Guisborough 
Helmsley - 
Kirkby Moorside 
Leyburn - 
Malton - 
Middlesbrough 
Northallerton 
Pickering - 
Reeth ~ 
Richmond - 
Scarborough 
Stokesley - 
Thirsk - 
Whitby - 


YORK, West Ripina. 


Barnsley - - 
Bierley, North » 
Bradford = - 
Bramley - - 
Dewsbury - 
Doncaster - - 
Ecclesal] Bieriow - 
Goole - - * 
Halifax - - . 


ame ee oat ee 





Births. 


1,021 
5,736 


1,165 
3,770 


1,312 


730 
496 
572 
369 
2,571 
216 
387 
4,728 
261 
2,317 


112 
213 
211 
1,323 
135 
140 
189 
604 
4,726 
301 
310 


318 
1,194 
291 
310 
711 


4,173 
3,594 
5,840 
2,215 
4,601 
2,108 
4,834) 

858 
4,868 


Successfully Vaccinated. 


429 
4,939 
401 
1,003 
2,993 
367 
297 
356 
2,749 
161 
489 
825 


278 
607 


3,278 
2,899 


3,149 | 


1,749 


2,347 ° 


1,702 
4, 007 
727 
545. 
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RETURNS, 1891. 


Had Small-pox. 


A le a el oh Sas 


ee rr el oo 


PL lt beomt 11 


: unvaccinated. 


532 
397 
871 


743 
217 
BLS 

89 
675 


Vaccination postponed. 
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APP. A. No.1, 
Digest of Vaccei- 
RETURNS, 1891. nation Officers’ 
Returns, 1891. 
4 1 80m 
gq (4 : ‘2* 
ais E ao 

7 sae SiGe 3 | 3 283 

Gob = a avg g 
» | 3 (=) jo) 

ee © ie) a= 2 25 an 

> Is im 8 = : a" 25 

a ('s et 2 8 = So Ban 

, s | | § 2 3 31 oe 

n a oes RM 3 s B= fox 

a Q RD = a = S5aa 

S| > |a¢| 38) = g = 1 Sees 

a R a ae an > ce D 
YORK, 
West Ripine—cont. 
Hemsworth - - - 577 485 — — 60 5°5 
Holbeck > - + 866 722 Z ~ 103 4°5 
Huddersfield - - | 4,271 3,761 10 — 395 25 
Hunslet - - - | 2,696 2,303 a! —_— 302 8°3 
Keighley’ - - - | 2,036 69 _— _ 276 83°1 
Knaresborough = - - 681 500 2 — 64 16°9 
Leeds ° = - | 7,896 6,158 30 — 804 5°5 
Ouseburn, Great - - 358 S07. 1h 21 _ 81 5°3 
‘Pateley Bridge - > 211 192 — — 16 1°4 
Penistone - - : 571 499 1 — 49 3°9 
Pontefract - = - | 2,239 1,862 2 _— 291 3°8 
Ripon - = - 383 306 _— — 37 10°4 
Rotherham - - - | 3,531 | 2,931 vi —_ 404 54 
Saddleworth - ~ 609 103 _ — 86 69°0 
Sedbergh - - - 108 102 — — o°0 
Selby - = = ” 434, 371 — — 39 5°5 
Settle - = - - 382 329 _ — 37 4°2, 
Sheffield  - = = Fears | 6995 (: 86°} — 926 6°9 
Skipton - ~ -| 1,161 709 4 — 148 25°8 
Tadcaster - - - 916 772 1 -- 104 4°3 
Thorne - - - 416 329 — — 35 12°5 
Wakefield. - . - | 8,245 | 2,679 9);— 385 5°3 
Wetherby - = - 356 282 o — 43 8°7 
Wharfedale -_ - -| £E8is | 1,012 4 = 122 13°5 
Wortley - : - | 1,549 | 1,296 ae 157 5°9 
ANGLESEY. 
ey. - - > 865 814 — Si 5°5 
Holyhead - - -| 527 465 | — | — 40 4°2, 
BRECKNOCK. 

: ; 

_ Brecknock - - ~| (391 340 ES 37 3°3 
Builth - — - - -| 205 169 | — | — 27 44 
Crickhoweli - - - TAL 600 _ 72, 9°3 
Hay - - - -| 257 214, —{— 29 4°7 

CARDIGAN, 
Aberayron - ss = 283 250 _ = 16 6°0 
Aberystwith - -| 471 398 —{— 39 7°32 
Cardigan - - -| 410 | 327 | — | — 45 9°3 
mpeter - ~ = 236 208 _ — 21 3°0 
regaron = = s 194, 173 =~ = 18 1°3 

‘ CARMARTHEN, 

Carmarthen - . -| 997 $0 | — |i — . 

 Liandilofawr . Z 617 537 me =? a 2 

r dovery - > -| 290 “9 | — | — 19 7°G 

Lianelly - - - | 1,899 | 1,640 ped 188 3°7 

_ Neweastle-Emlyn - -| 475 | 430 | — | — 41 0°8 

eo, 

E 82800 B 
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Digest of Vacci- RETURNS, 1891. 
nation Officers’ 
Returns, 1891. — 
a § of & 
ee | $28 
2 g 3 he. 
=) cai 2 + a= mas u 
Le 1s ri s 2 oa 
eS | eet wes p Sek 
oe 2 — 8 5 aD aos 
eS 1s 3 S ‘3 5=| ase 
‘ ~ 2 I q 3 > ahaa 
DN mn 1 © ¢ Mm s a! "3 x Sor 
= S )ee| Ste 3 f | 388s 
CARNARVON. 
Bangor and Beaumaris - 964 828 8 — 90 12 81 45 
Carnarvon - — - - | 1,046 798 = ra 105 1 142 — 13°7 
Conway - - - 632, 530 — _ 57 13 32 poh 3 
Pwllheli ° - . 542 486 — — 39 9 8 3°1 
DENBIGH. 
Llanrwst - - - 343 287 — -- 88 10 8 5°2 
Ruthin - - - 267 238 _ —_ 25 2 2 Lob 
Wrexham - - - | 2,193 1,874 2 _ “1 Ot 47 49 4° Ay 
~ FLINT. 
Asaph, St. - -| 672 579 g p a8 66 7 18 3°79 
Hawarden - |_ - - 488 881 — —_ 28 12 72 17°25; 
Holywell - - - | 1,251 1,027 1 _ 131 19 73 7° 4 
GLAMORGAN, 
Bridgend and Cowbridge - | 1,854 | 1,558 2 — 237 20 37 821s 
Cardiff - - - | 6,351 5,283 27 — 639 15 437 1k 
Gower - ~ - 311 268 — _ 22 18 3 6°8 
Merthyr Tydfil - - | 4,656 | 3,905 4 — 548 155 44, 4°3 
Neath - - - | 2,169 | 1,876 1 =o 251 16 25 19 
Pontardawe - : -| 792 | ee 71 14 8 2°8 
Pontypridd - - - | 6,441 5,253 = ad 849 120 219 - RLGSS 
Swansea - : - | 4,236 | 8,696 4 397 am 139 3°38 
MERIONETH. 
Bala - - - - 132 110 _ — 18 4 — 3°0 
Corwen - - - 411 349 — — 45 5 12 4°1 
Dolgelley - - - 825 275 _— _ 40 9 it Sor 
Festiniog - : -{ 755 rh Wag eee | ee 91. 15 8 3°0 
MONTGOMERY. | 
Forden : - =") aia Rotiaae fone te 42 10 16 6°38 
Lianfyllin - - - 494 413 — os 54 10 17 5°5 
Machynlleth : -| 287 2S) 20 2 7 3°1 
Newtown and Llanidloes - | 579 SUR le hee 48 t 20 A’7 
: 4 j 
PEMBROKE. ; | 
Haverfordwest org: | ‘yeh. |) =. |} <arst Wrobel 1-80 4 84 
Narberth - - - 461 414 | — -— 35 2 10 2°6 
Pembroke - - - 9738 839 1 — 99 22 12 8°5 
RADNOR. | 
Knighton - ; . 307 204. | — “Tou 27 14 § 62 128 gage 
Rhayader - - . 177 141. ji ae 21 oo 15 | 85” 
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No. 2. 


APP. A, No. 2. 


Inspection of 
Public Vacci- 


_ last (alphabetically arranged) of 326 Unions inspected during the Year nation. 
1898, with reference to the ProceEDINGs under the VAaccINATION 
Acts, 1867 and 1871, and an Account of the Awarps certified by 
the Boarp as payable to the respective PusLic  Vaccinators out 
of County Funps. 





UNION. 


Abingdon - 


_Aleester - 


Alderbury - 
Alresford - 
Alverstoke 
Amesbury - 
Ampthill « 
Andover - 
Asaph, St. - 
Aston, - 
Atcham - 
Atherstone 
Auckland - 
Austell, St. 


Bala 


- Banbury 


Bangor and Beaumaris 


Barnet = 
Barton Regis 
Beaminster 
Bedford - 
Bethnal Green 
Beverley - 
Bicester - 


Biggleswade 


Birmingham 


No. of Vaccination Dis- 


tricts in the Union. 


Vacci- 
nators recommended 


No. of Public 





wy COUN ST se oe SC ECCT C=# SD 


=H @®@ DW & BS @© & @ G&G oo VW 


eS a 8 1b SS wo fw mK ES” bt 


Onrwriens & HF oO LF BP KF KH Pw oO oT 


—— 








~ Range of Awards patat aun, 
in each Union. Pawled ‘Medical _ 

in each Inspector, 
<1 Mini- Maxi. | Union. 
& mum. mum. 

2 sd.-| 218. a, £ 8: a: 

315:0 4 12;9 0 31 6_0/| Dr. Sweeting. 

815,04 8/38 0 .80 3 0] ,,. Wilson. 

2 3,0./1112 0 | 1815 0| Mr. Royle. 

Ach| Og 911 20 |; 13 5.0 | Dr. Sweeting. 

_ _ 74 4 0 “ Do. 

a = 511.0] Mr. Royle. 
614, 0.11; 9.0 33 12 0 | Dr. BruceLow. 
2-9 0 «| 18;.4 -0 81 8 0] ,, Sweeting. 
512 02; 12 8-0 42 17. 0.|, Mx, Royle, :; 
618 0 ;| 8419 -0 217 3 0 | Dr. Wilson. 
3.7 0 | 4812 0 7412 0| ., Wheaton. 
10 5 0 | 2316 0 34 1 0); . Wilson. 

8 8 0 |2418 0 | 124 7 0| ,, Fletcher. 
4 3 0 | 2614 0 47 9 0| .,, Horne. 
— — — Mr. Royle 
4 6 9 5 4 0 910 0 Do. 
[23 3)°O..| 16)30 40: {83-070 Do. 
312 0 | 1417 0 . 86.11. 0 Do. 
9714) 01g) 30/17 60° |) 76% 0 | oe De, 
Qed; (0 7,90 13 13. 0 | Dr. Fletcher, 
412 0 |18 2.0 | .4916 0] ,,..BruceLow. 
21.12, 0..| 62,11 .0 84 3 0}... Sweeting. 
2 3 0 | 2614.0 . 83 14. 0 | ,,. BruceLow. 
le @ Oy| 14) 240 20 4 0| Mr. Royle. 
3.9 0 | 915 0 | .34 7 0)|,Dr. BruceLow. 
— — 15316 0| ,, Airy, 
B 2 
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E § > 3 Range of Awards Total Sum | 
3P 28 in each Union. awarded d Medical 
UNION. EE Beg ‘ni bach eee 
a: 3 Ee Mini- | mare ee 
sé Sas mum. mum. 
oe ee ee £ 8. ad. 

Blandford - . 4 2 812 0 S170 9 9 0| Dr. Fletcher. 
Blything - - 8 6 5 80 | 12 5-6 5212 0| , Airy. 
Bodmin ~- 2 7 5 413 0 712 0 30° 5 OTs Horne. 
Bolton - - 9 8 219 0 | 6910 0 261 16 0 | Mr. Evans, 
Bosmere and Claydon 3 2 918 0 | 1416 0 2414 0| Dr. Airy. 
Brackley - - 4: 5} O20 219 0 716 0] , Horne. 
Bradfield - - 5 5 512 0 | 1011 0 4119 0| . Sweeting. 
Bradford (Wilts) 3 — — — _ Mr. Royle. 
Bradford (Yorks) 4 3 24 2 0 4116 0 9913 0 | Dr. Fletcher. 
Bramley - : 4 3 29 18 4) 23) FO. WO 3512 0 Do. 
Bridgnorth - 3 3 8 40119 8 0 29 0 0] ., Wheaton. 
Bridlington - 4 2 1120-5 3. 9 615 0| , BruceLow. 
Bristol - . 1 1 = = 1412 0| ,, Airy. 
Brixworth - 5 5 212 0 7 9 0 28 0 -0| ,, Horne: 
Bromsgrove 5 4 L720. 496115. 20 50 5 0| ,, Fletcher... 
Bromyard - : 3 1 _ — 8 4 0] . Wheaton. 
Buntingford 2 2 212°0 5 8 0 8 0 0| Mr. Royle. 
Burnley - . 7 2 1-870 29 0 $17.0 | ., Fivans: 
Burton-on-Trent - 8 5 7 4°0 4 €948. 9 141 i1 0 Do. 
Bury St. Edmunds 1 1 = = 17 14 0] Dr. Airy. 
Calne - - 3 1 _ _ 1211 0} Mr. Royle. 
Camberwell : 5 2 52 40177 5 0 129 9 0| Dr. Sweeting. 
Cambridge - 1 1 = _ 45 1 01, -Ainy. , 
Camelford - - 2 2 615 0 |12 2 0 1817 0] ,, Horne. 
Cannock - : 6 3 a O50 1:27 76. 36 12 0 | Mr. Evans. 
Carnarvon - 4 2 415 0 {22 8 0 2618 0 » Royle. 
Catherington  - is — _ _ = Dr. Sweeting. — 
Caxton and Arrington 4 2 519 0 7.6.0 138 5 0] ,, Airy. 
Cerne - - 3 3 1350 4) soy ® 1710 0| ,, Fletcher. 
Chelsea - é ‘a 1 2 ee 6.46843 @ 9719 0| ,, Sweeting. 
Cheltenham : 3 a ue ro | a= Mr. Royle. 
Chester-le-Street - 4 3 110 9 0 | 4012 0 | 67 7 0} Dr. Fletcher. 
Chesterton : 7 5} 8°11. 0°) 90 @ 4 “68 16-0) ae 
Chippenham —- 6 4 | 890 {18 9 0 | 4612 0| Mr. Royle, 
Chipping Norton - 4 4 | 7 8 0/1816 0] 43 9-0 Do. 
Chipping Sodbury s-J.8 law o {i so 4 6-0 Do. 
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a2 | 88 Tange 
a nspection o 
ge | 88 Range of Awards | motal Sum Public Vacci- 
25 of Hieaeeas nation. 
Ao | aS < ainethe nia awarded Medical 
UNION. 33 SOc 
aS al in each Inspector, 
ay | eee 
f 38 930 | omine Maxi. | Union. 
o68- | 688 mum, mum, 
2 a Zi 
- 
‘ Ssh a £2 s. d. oP Se Os 
_ Chorley - - - 5 5 [1215 0 | 2 8 0 87 4 0| Mr. Evans. 
: Christchurch = - : 8 1 — — 9 3 0; Dr. Sweeting. 
_ Church Stretton - - 4 4 140 475 0 10 8 0} » Wheaton. 
: 
_ Cirencester . . 5 5 OF874. O58 6 0 25 0 0 | Mr. Royle. 
Cleobury Mortimer - 2 2 8 3 0 912 0 1715 0 | Dr. Wheaton. 
' Clitheroe - - - 5 5 4 3°19" 01". 18= 6F 0 9719 01 Mr. Evans. 
Clun = = - - 4 3 3.0.0 6 0 @ 138 17 0 | Dr. Wheaton. 
Colchester* = 2 1 1 _ — 5815 0| ; Copeman. 
Columb, 8t.,Major -| 6& 3 | 317 0! 719 0 | 1710 0| » Horne. 
Conway - : : 3 $7 | 21-120 | 15.12 0 40 0 0| Mr. Royle. 
Cookham - - 2 8 2 118° 0 146 7° 0 18 5 0| Dr. Sweeting. 
Corwen - - : 8 2 450] 8l1 0 1216 0 | Mr. Royle. 
Cosford - : : 5 4 420 {96 0 2613 0| Dr. Airy. 
Coventry - = = is 1 — — ol 92-0 Do. 
Cricklade and Wootton 3 3 eT Oe | OF Bs © 22 6 0 | Mr. Royle. 
Basseté. 
Darlington - 2 5 8 318 0 | 5613 0 65 38.9 Dr. Fletcher. 
_ Daventry - = < 6 5 019 0 614 0 20 12 0| .; Horne. 
Devizes - : 6 6 140 |1418 0 3914 0 | Mr. Royle. 
: Dewsbury - - - 12 8 1 9 oF hay 1S +0 74 7 © | Dr. Fletcher. 
_ Dolgelley - . dhe $6 5 | 250/95 0 | 2218 0| Mr, Royle. 
 Doneaster - : : 7 4 28 0 | 34 6 0 45 § 0 | Dr. Fletcher. 
Dorchester - é 6 5 1S. 0" 16 2 6 32 8 0 Do. 
Dore a : z 3 me a 5 9 0| » Wheaton. 
Drayton - - 2 5 5 Hiseo (12.1 0 2818 0 Do. 
Driffield - - “ 8 7 210 8 0 0 2619 0| » BruceLow. 
Droitwich - - - 6 5 122 Oi 101k 16 86.5 0] », Fletcher. 
Droxford - : - 4 2 Se @ | 615 6 1218 0| » Sweeting. 
Dudley - - - 8 " 12 8 0 |4017 0 | 205 1 0| 5, Fletcher. 
p Durham’ =< - +} 5 4 |15 20/2280 | 7419 0 Do. 
Dursley - ; 3 3 3 215 0 | 619 0 14 2 0| Mr. Royle. 
j 
i 








t 


* Inspected in 1892. 
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App. A. No. 2. 
2ULe An as 
SSS | Ooo 
Inspection of Ad + R ce a if 
uplic VYaccle aS is ange oO. wards 
nation. & E , g Total Sum 
‘s f J 
5 a = B im each Union. awarded. Medical 
UNION. BS |'s8¢ 
Soc .| tg in each Inspector. 
Ma | aes has 
~ Py 
SS | S32] Mini | Maxi- sa: 
6s SoA mum, mum, 
Ai A, 
; | | £ Sa = s. ad. £ s. d. 
Easington - 9° = - 5 3 13 7:0 | 4014 0 83.16 0.| Dr. Fletcher. 
East Hampstead - - 4 2 5.7 0 7 31-0 1210 0! ,, Sweeting. 
Ellesmere = - - 6 2 815 0 5 6 0 8:1 0 a>) Wheaton. 
Ely -.efres : < 5 2 414.0 | 1217 0 1711 0| ,, Airy. 
Evesham = - = 5 5 116.0 |21 7 0 41 19 0,|..,,.. Fletcher. 
Exeter = - : 1 1 — -- 2615 0| , Airy. 
Falmouth - : : 4 ) 211 0 | ‘3.9 0 6 0 0| Dr. Horne.” 
Fareham - : s 4 4 12 0 | 2310 0 3614 0| ., Sweeting. 
Faringdon - - - 4 3 3 8 0 Sr 29-0 18 0 0 Do. 
Festiniog - - - 5 3 49 0 {1812 0 2410 0| Mr. Royle. 
Foleshill - 5 2 6 2 6601670 9113 0 | Dr. Wilson. 
Forden - L. : dy 4 | 514 0 9 7 0 28 4 0| » Horne. 
Fordingbridge = - - 2 2 916 0 {ll 2 0 2018 0| , Sweeting. 
Fylde, The 2 - 5 3 41011017 0 20 6 O |Mr. Evans. 
Garstang - > - 8 2 510 0 7 2-0 12 12 0 | Mr. Evans. 
Gateshead : . 5 2 |2617 6 l121 8 0 | 148 5 0| Dr. Fletcher 
George, St., East - - u 1 _ — 60 4 0] » Sweeting. 
Germans, St. - : 6 4 314 0 |1119 0 3414 0] . Horne. 
Gloucester - - 2 iL -- —_ 1 0 0/| Mr. Royle. 
Goole . - = 4 3 3°65 0' 198.50 80 19 0! Dr. Fletcher. 
Guisborough = = 7 2 619 0 9 3 0 16 2 0| , Horne. 
Hackney - - -| 4 | 8 |14 7.0 |2716 0-|° 69 0 0] Dr. Sweeting. 
Hardingstone - : 3 3 310 | 419 0 1212 0| , Horne... 
Hartismere : 5 3 | 560 | 817 0 21 4 0] ,, Airy. 
Hartlepool : - 3 2 |3014 0 14 6 0 74 0 0| ,, Fletcher. 
Haslingden : : 6 6 6 3 0 | 2918 0 107 16 0 | Mr. Evans. 
Havant - - ° 4 8 3 4 0 817 0 17 60 


| ‘Dr. Sweeting. 





UNION. 
Hawarden - ° : 
Headington - - 
Helmsley - ° - 
Helston - . - 
Hemsworth - > 
Henley - : - 
Hereford - ° - 
Hertford - : = 
Highworth ae Swindon 
Hitchin - : - 
Holbeach - - - 
Holywell - - . 
Houghton-le-Spring - 
Howden - - : 
Hoxne - ay ae 


Huddersfield , - - 
Hungerford - - 


Hunslet - - : 
Huntingdon - - 
Ipswich - - se 
Islington - * = 
Ives, St. - - 


Keighley - 


Kensington* —§ - : 
Kettering - - - 
Kidderminster - + 


King’s Norton - . 
Kington - 2 = 
Kirkby Moorside : - 
Knaresborough’ - > 





No. of Vaccination Dis- 
tricts in the Union. 


ES oOo FF © SP CO WO DH & 


Or 


oO -; WO Oo = 


0. A CUS te OR, BR bo 


i 
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33 Inspection of 
FS Range of Awards | mp L tal eee Publie Vaceisss 
| a8 ; mcech dion. awarded Medical 
cy “e in each Inspector. 
mars 
Poe fieminie Se Maxic| (On. 
= a }.:mum. mum, 
| 2 igtd | £2 as..d.) (& s.-d.| : 
2 719 9 6 0 17 5 0} Mr. Royle, 
2 |14 3 0 }8019 0 95 2 0 Do., 
— — 4 | — Dr. Horne. 
5 | 750 }110] 47 5 0 Do. 
4 20.0 |1518 0 | 938917 0| . Bruce Low. 
3 | 210 0 }16 9 0 | 3814 0| Mr. Royle. 
4 | 9 9 0 | 4010 0 | 7112 0j| Dr. Wheaton. 
3 314 0 |1417 0 | 23 4 0| Mr. Royle. 
2 40 0 }8-0 | J12 0 0 Do. . 
1 = ~ 510 0 Do. 
1 te os ‘bs 5 0| Dr. Fletcher. 
2 |15 10 |18 8 0 | 33 9 0| Mr. Royle. 
2 9 60 418 8 0 22:14 0 Dr. Fletcher. 
2 360 | 8 6 O 612 0| » BruceLow. 
| 4 L710 +619 0 1314 0| » Airy. 
9 517 0 | 38118 0 98 7 0 | 1s-Eletcher. 
2 111 0 710 0 9 1 0! » Sweeting. 
4 3 9 0 | 5314 0 7616 0| » Fletcher 
5 415 0 {1214 0 | 8711 0| » Airy. 
1 _— — 5414 © | Dr. Airy. 
2 | 5717 0 | 6813 0 | 12610 0| » Sweeting. 
3 416 0 | 712 0 | 1810 0| » Airy. 
3 0138 0 | 310 0 516 0| Dr. BruceLow. 
be! -— — 9815 0; , Sweeting. 
2 310 419 0 8 0 0O| ,, Horne. 
3 | 410 0 | 8713 0 | 51 4 0| ,, Fletcher. 
7 150/88 5 0 | 18811 0 Do. 
5 | 120] 811 0 | 2810 0| ,, Wheaton. 
1 —_ 8 20] , Horne. 
3 | 214 0 | 1614 0 36 0 0| , BruceLow. 





* Inspected in 1892. 
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on 


Inspection of 
Public Vacci- 
nation. 





Lambeth - 


4 
i} 
SS 


Lanchester - - 


Launceston 


Ledbury - - = 
Leeds - : > 
Leigh - . - 
Leighton Buzzard - 
Leominster - - 
Lewisham - - = 
Lichfield - - - 
Linton” - - - 
Liskeard - - : 
Liverpool - c - 
Lianfyllin - .. th te 
Llanrwst - & - 
London, City of - - 
Ludlow - e J 
Luton - - - 


Lymington : 3 


Machynlleth 
Madeley - - - 


Malmesbury - - 
Malton - - - 
Manchester - - 
Marlborough - - 
Martley_ - ~ - 
Marylebone - r 
Melksham - - : 
Mere - - - 
Meriden - - - 
Middlesbrough = - - 
Mildenhall ° - 
Mile End Old Town” - 


Mutford and Lothing- 
land. 


No. of Vaccination Dis- 


tricts in the Union. 


a. co Ge bo CO Oo WM st Oo oS ao S&S Mw &© sS &@. © s co 


@ to bw fF SO NW NW NS @ Neo oO. .e 








of Public Vacci- 
nators recommended 


for Award. 


INO. 
re RS RS ee i ROY Sel sk 6S Se 


vs) 


yp wo + 


(<a ~<a ~~ 2 
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Range of Awards 


in each Union. 


Mini- 
mum. 


98; 
14 11 


211 
0 10 
9 0 
017 
18 16 
1. 0 
1 12 
6 9 
5 3 
7 16 
5 12 


4 34 


5 5 
5 0 
pia 
2 8 
16 12 


4 16 
59 8 
15 9 
6 10 
116 
8 4 


36 2 
6 16 


eo So 25° co ©& oo olU6wOlUO 


eo" S&S ~ SOS corse: 


i—) 


oo, So of ote oo Ss ae oa 


£ 8. 
86 19 


21 17 
(fan 
10 0 
173 8 
58 11 
22 14 
18 19 
24 14 
33 4 
9 5 
|11 7 





7 14 


i) a 
Ti 
3 8 
8 3 


6 8 
24 12 
5 i 
5 9 
86 12 


8 5 
S74 
27 1 

8 19 

6 2 
61 8 


57 18 
67 17 


Be 
BH. 


oO 


sos Ss So 8 


OS: (Pag 1S «cr O 


eo eee GDecocsoaocs6d 6 cs 


Total Sum 
awarded 
in each 


Union. 


7 i 
42 6 
24 15 
19 6 

152 18 

115 15 
23 14 
28 17 
59 5 
66 14 
7 1 
24 5 
4117 
18 5 


eo eoeoeocoececeéoeoee 6 Se 6 Sc of 


17 19 
21 8 
Ts 
12 17 


SO SS 


li 18 
38 10 
7 2 
1117 
82 8 
BO 
18 12 0 
146 9 0 
4210 0 
15 9 0 
12 5 0 
0 

0 

0 

0 


a © 'o 'o 73 


=) 


93 17 
13 16 
94 0 
101 7 


Dr 

» Airy. 

Mr. Evans. 
» Royle. 


i 
o 


Medical 
Inspector. 


. Sweeting. 
Fletcher. 
Horne. 
Wheaton. 


Dr. Wheaton. 
3 Sweeting. 
Mr. Evans. 
Dr. Airy. 

» Horne. 
3 APY 

_,, Horne:’ 

Do, 

» Sweeting. 
» Wheaton. 
Mr. Royle. 
Dr. Sweeting. 


Dr. Horne. 

» Wheaton. 
Mr. Royle. 
Dr. Horne. 

Pee i 3 

| Mr. Royle. 
Dr. Fletcher. 
» Sweeting. 
Mr. Royle. 
Do. 
Dr. Wilson. 
» Horne. 


Airy. 


rd 
- 


Sweeting. 


» Airy. 


7 
































q 
g 25 
| ii : ae 
ate Apes oe 
o. = E eo awarded Medical 
UNION. ‘og Bg 
; Es = S in each Inspector. 
4 S z : 33 Mini- Maxi- Union. 
= oe mum. mum. 
a a I 
4 WEG a |) 6d) -f 2:4. 
Neots, St. - - 6 5 2950 wits 6 27. 6 0O| Dr. Airy. 
Newbury - - : 3 1 rs _ 717 0| ,, Sweeting. 
- Newcastle-on-Tyne | 8 4 27 8 0 |65 7 0 6 58. 0 | ., Airy. 
Newcastle-under-Lyme - 3 2 119 0 |28 9 0 30 8-0 | Mr. Evans. 
Newent - - - 3 3 510 0 i a © 20 0 0| .,, Royle.: 
Newmarket - . 8 6 6 5) OF £25196 65 15 0_| Dr. Airy. 
Newport (Mon.) - . 9 = = _ 52 4 0! ., Fletcher. 
Newport (Salop) - - 4 4 519 0 |10 4 0 84 2 0 | » Wheaton. 
Newtown and Llanidloes 4 3 By 2 HAG 2 6 2916 0| ., Horne. 
Nothallerton . - 4, 2 PAR Mey aan 311 0 519 0 To. 
Northampton - - 4 2 05 0 0 5 6 010 0 Do. 
Northleach - 4 5 i 6.48 518 0 1616 0 | Mr. Royle. 
North Witchford 4 3 4 4 0 79 0 1616 0 | Dr. Airy. 
Nuneaton - — 3 eee 2 460 | 810 0 | 1216 0| ,, . Wilson. 
Ormskirk - - - 6 6 9 8 0 | 4216 0 181, 13; 6: |) Mir.. oT WY 
Thompson. 
Oswestry - - - 5 5 4-9 0 | 32 9 0 69 8 0 | Dr. Wheaton. 
Oundle - - - 4 1 = — 8 4 0| ; Horne. 
Ouseburn, Great - : 6 2 Li4 © 26) & 6 719 0}. » Fletcher. 
Oxford - - : eo 1 _ _ 40 9 0| Mr. Royle. 
Pancras, St. - - 1 1 Ss — 162 1 0| Dr. Sweeting. 
_ Pateley Bridge - - 2 2 G7 0 110 8 0 1010 0| . Fletcher. 
 Patrington. c fC 5 8 0140/29 0 5 3 0] . BruceLow. 
| Penzance - - P 5 2 ob 0 hA7 6 0 26.17 0.) » -Horne. 
Pershore - Q : 5 3 612 0 | 1412 0 29 3 0| » Fletcher. 
Peterborough - : yi 5 37 0 Sl 14-0 909 1 0] » Horne. 
‘Petersfield - -| 4 3 | 412 0/12 40 | 2414 0| ». Sweeting. 
Pewsey - ¢ : 5 5 216 0 |1018 0 34 3 0| Mr. Royle. 
Pickering - - A 3 2 yo 2h 714% 6 9 19 0 | Dr. Horne, 
Plomesgate - -| 6 6 }860/)760)| 86 8 0} » Ay. 
Pocklington = = - 6 2 2b 6 ie 1 6 10 4 0} » BruceLow. 
Pontefract - : % 6 29 0 185 8 0 97 4 0| » Sweeting. 


} 
4s 
. 
@ 


* Specially inspected in 1893. 
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UNION. 


ZB 
= 
5 
A 
= 
s 
E 
S 
r 
6 
A 


tricts in the Union. 


No: of Public Vacci- 


nators recommended 


for Award. 


Range of Awards 


in each Union. 
awarded 
in each 
Mini- -| Maxi- >| Union. 
mum. mum. 


Total Sum 


Medical 


Inspector. 





Poole..” - - 
Portsea Island = 
Potterspury = 
Preston - - 
Pwllheli - - 


Reading - - 
Redruth - > 
Ringwood - - 
Ripon : 

Risbridge - . 
Romsey - 
Ross : - 
Royston - - 


Rugby - : 
Ruthin 


Saddleworth : 
Salford - - 
Samford - : 
Scarborough ° 
Sculcoates - 
Sedburgh - - 
Sedgefield - - 
Seisdon - ° 
Selby - . 
Shaftesbury : 
Sheffield - - 
Shifnal - - 
Shipston-on-Stour 
Skipton - ° 
Skirlaugh - : 





an Fk; _ = 


ooo 2B PR oO B HY ® pw 


ao a fF Be F FF FF VY DD —_ SF HY 





_ F&F WO mS CS 


a fF WwW wwe © == PO 


RS tS Se, 60) O_O), bce me ee) co t 





i. ° 0G | 158 as 
= 2 172 14 0 
140 /|1712 o | 21 8 9 
10 1 0 | 983 2 0 | 181 18¥0 
400/918 0 | 2 8 0 
Be s 67 18 
1217 0 | 1913 0 32 10 
ra |. = 20 2 
210/17 8 0 | 2215 
$5 ) 118 p41 ee 2 
8310/2230] 2 4 
70. @ tea wy | p08 
48 0 |12 4 0] {26 9 
280517 0|-2011 
€. mA 13 8 0 
845.0 | Stie o.| fer © 
440/220] 29 0 
430 116 7 oO | (1418 © 
119 0 |9610 0 | 15511 0 
es 0 e317 0 700 
1414 0 |46 1 0.| 46110 
540/910] 2137 0 
1001/1919 0 | 29 9 0 
520/12 60) 4780 
1116 0 | 8710 © | 16711 0 
690!/960] 260 
818 0 [1810 0 | 3518 0 
$7 0 [> 15-0 | 0-2 0 
ma My < 610 





eo oe 8s 6; So ©:.¢6, co ,°o 





Dr. Fletcher, | 
» Sweeting. 


57 Horne. 


Mr. Evans; 


» Royle. ~ 


Dr. Sweeting. 
» Horne. | 
mA Sweeting 
a BruceLow. 
» Airy. 
» Sweeting. 
» Wheaton. 

Mr. Royle. 

Dr. Wilson. 


» Horne. 


Dr. BruceLow. 


» .Horne, 

», BruceLow. ; 
Do. |. : 

» Fletcher. — 

Mr. Evans, __ 

Dr. Fletcher. . 
Do... 

» Airy. . 

» -Wheaton. 

» Fletcher. . 
Do... 


| » BruceLow. 
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UNION. 


Solihull - - 
Southam - - 
South Shields - 
Stafford - - 
Stockbridge - 
Stockton - > 
Stokesley - = - 
Stoke-upon-Trent 
Stone : - 
Stourbridge - 
Stow - - 
Stow-on-the-Wold 


Stratford-on-Avon 


Stratton - * 
Stroud... - - 
Sturminster - 
Sudbury -- - 
Sunderland. - 
Tadcaster - 4 
Tamworth > 
Teesdale : - - 


Tenbury - - 


Tetbury - - 
Tewkesbury - 
Thame - - 
Thingoe - > 
Thirsk - "= 
Thorn) nuty - 
Thorne - & 
Thrapston - - 


Tisbury -  - 
Todmorden = - 
Towcester - » 

—Toxteth Park + 


S Truro “**'. - 


No. of Vaccination Dis- 
tricts in the Union. 


RO) ST USO st igh or eS. Ces to Gk ccoe a 


oOo NT F OC 


Y 


TweR Nw Oa eo 


Dm G&D CO D B® Pw WO oo On 


No. of Public Vacci- 





= 

z Range of Awards 
: in each Union. 
BS 

a 

25 Mini- Maxi- 
Ses mum. mum, 
hehe £ Si: a 
4 316 0 |14 5 0 

°'3) | 4% 0 12718 @ 
2 166 60/81 5 0 
4 540/21 5 0 
2 9 7 0 |10 % 0 
2 |11 4 0 | 38719 0 
4 319 0 | 711 0 
5 114 6.0 [102 2 0 
2 {16 8 0-| 1614 0 
4 616 0 | 40 6 0 
5 2. 0, 0 140° 4, 0 
1 a “5, 
5 Car Oe ae ae eae 
4 518 0 |10 5 0 
2 5 30 {ll 4 0 
6 111 0 {18 0 6 
4 193 4 0 | 5717 0 
4 090 /151u 0 
2 |2711 0 | 2819 0 
$4.6 8 0) F108 6 
1 oe a 
1 ra at 
6 | 17 0 |1010 0 
8 i 7 ) |18 2 0 
6 |1201'710 o 
2 112.9 7h 8 8 
2 23 p Fe 6 o 
1 ca zi 
2 1550/7219 0 
2 42 0 110 1 6 
2 416 0 | 6 1 0 
2 14514 0 | 1919 0 
4 28 0 | 1110 0 


App, A.. No, 2. 
Total Sum Pubhe Wacol’ 
nation. 
awarded Medical 
in each Tnspector. 
Union. 
& 3; fy 
29 14 0| Dr. Wilson. 
1517 0 Do. 
14711 0] ,, Fletcher. 
56 12 0| Mr. Evans. 
19 9 ©| Dr. Sweeting. 
49 3 0| .» Fletcher. 
24 5 0| . Horne. 
245 2 0| Mr. Evans. 
33 2 0 Do. 
91 14 0 | Dy. Fletcher. 
S217. O41 »: Airy. 

5 9 0} Mr. Royle, 
29 5 0| Dr. Wilson. 
_ » -Horne. 
31 8 0| Mr. Royle. 
16 7 0 Dr. Fletcher. 

5412 0} » Airy. 
159 7 0| ; Fletcher. 
34 7 0} Dr. Fletcher 
56 10 0 | Mr. Evans. 
24 1 0 | Dr, Fletcher. 
816 0 Do. 

6 4 0/| Mr. Royle. 
— Do. 

36 1 0 ‘Do. 

46 14 0; Dr. Airy. 

15 5 P Horne.’ 
1219 0 | Mr. Royle. : 
4 9 O{ Dr. Fletcher. 
314 0| 3, Horne. 
13 4 6| Mr. Royle. 
(14 3°0 Dr. Fletcher. 
‘1017 0| . Horne’ 
$5.18 0} , Airy: 
24 7 0] ,, Horne. 
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g2 > Range of Awards Total Sum 
SP | 28 in each Union. 
UNION. a2 | 33. ae 
Ee Py s in each 
% s S 5 Mini- — Union. 
of sae} mum. mum. 
A a 
£ ad. | & &. d. £ 8s. d. 
Upton-on-Severn- . - 6 f 14 0 ity 14. 0 SY Tb | 6 
Uttoxeter - - - 5 2 5 1 0 5 8 0 10 9 0 
Wakefield - - - 6 aa i, 7 0 (SE So 110 15 0 
Wallingford - - 3 2 EL OesOL, fils na; 60 24 8 0 
Waletll cee | faye s (2110/37 601] 8 6 0 
Wandsworth and Clap- 8 4 1117 0 |48 4 0 11115 0 
ham. 
Wangford - - ° 2 2 1010 0 | 2818 0 39 3 0 
Wantage - - - 6 6 4 7 0 {1015 0 4317 0 
Ware - = - 8 i <6 20), a: 26) 40 80 4 0 
Wareham and Purbeck - 7 2 713 0 918 0 7 119 
Warminster —- sat 6 5 219° 6 190 6.0 | 33:19 9 
Warrington : - 3 3 12 8 0 |18416 0 24519 0 
Warwick - - - 3 2 153 3 0 ‘LS tb 84 14 0 
Watford - - . 4 3 465 0 717 8 0 S1-/1°0 
Weardale - - - 5 4 013 O 8 3 0 1611 0 
Wellingborough - - 5 3 010 0 i12 0 216 0 
Wellington (Salop) - 3 3 iO 10 4230; 79" 20 6416 0 
Wem - - - 4, 2 G9 0 611 0 18 0 0 
Weobley - - - 3 i _ _— 6 4 0 
West Bromwich - - 5 4 28 4 0 | 5414 0 170 8 0 
Westbury-on-Severn - 4 4 $18 0 Ti 39 0 30 2 0 
Westbury and Whor- 4 4 219 0 | 4 0 28 5 0 
welsdown. 
West Derby - ” 7 7 1110 0 |65 8 0 194 11 0 
Wetherby - : - 6 1 a = 6 $0 
Weymouth - - 6 5 3810 |e 1 a 41 4 0 
Wharfedale —- -| 4 2 6 8 0/1616 0 | 2219 0 
Wheatenhurst - | 2 2 119 0 [aor 4 0 0 
Whitby - 4, 2 417 0 |48 a © 1g 8 0 
Whitchurch (Salop) — - 3 8 116 0 {1217 0 28 5 0 
Whittlesey : gals Se 1 eS oi ae 97 0 
Wigan - - 10 4 Lh. 14a“ 152 2 0 
Wilton - - - 4 8 510 0 |11 8 0 2410 0 


Medical 
Inspector. 


Dr. Fletcher. 


Mr. Evans. 


Dr. Fletcher. 
» Sweeting. 
Mr. Evans. 


Dr. Sweeting. 


» Airy: 

» Sweeting. 
Mr. Royle. 
Dr. Fletcher. 
Mr. Royle. 

» Evans. 
Dr. Wilson. 
Mr. Royle. 
Dr. Fletcher. 


pie i 


» Horne, 
»» Wheaton. 
Do. 
Do. 
Mr. Evans. 
» Royle. 
Do. 


Dr. Airy. 
» Fletcher. 
Do. 
Do. 
Mr. Royle. 
Dr. Horne. 
» Wheaton. 
» JalEy, 


Mr. Evans. 


» Royle. 


ee ee 


Pe ee 
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2B SB — 
=e om Inspection of 
are ile Range of Awards Total Sum Public Vacci- 
2 u 2 ce a nation, 
3 ‘ ; 
Ao | 38 ee awarded Medical 
UNION. 3S | sod ; 
aq |S & in each Inspector. 
AACR A 
Sock = in | Mani | Uso. 
ae Lets mum. mum. 
vA Zi 
£5. a.| £ sa. £ s. d. 
Wimborne and Cran- 4 2 1410 /1812 0 32 18 0 | Dr. Fletcher. 
- borne. | 

Winchcomb - - 2 2 5 2 0 1011 0 15 18 0 | Mr. Royle. 

Windsor <« - - 3 1 — — 30 6 0 | Dr. Sweeting. 

Wisbeach - = = 14 6 2°30 | 16 6-0 3914 01 ., Airy. 

Witney - : : 4 2 |14 0 0 |1918 0 | 38818 0| Mr. Royle. 

Woburn - - - 2 Eu — = 8-9 0 Do. 

Wokingham : - 4 3 314 0 7 4 0 16 0 0} Dr. Sweeting. 

Wolstanton and Burslem 8 3 50 5 0 | 6112 0 168 18 0] Mr. Evans. 

Wolverhampton - E 5 1 —_- ~ _- 40 5 0 Do. 

Woodbridge - - 4 4 412 0 |15 6 0 44.18 0] Dr. Airy. 

Woodstock - - 4 oo = = 815 0} ,, Royle. 

Woolwich - - 4 2 |24 5 0 | 75 8 0 9913 0| ,, Sweeting. 

Worcester : S 1 i — _ 43° «6 0| , Fletcher. 

Wrexham - “sie 5 4 | 68 0/4811 0 | 6919 0| ,,- Horne. 

York - - > 6 4 217 0 |12516 0 14019 0| ,, BruceLow. 

Total - = | 1,429 992 = == 14,286 8 0 
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Arp, A, No. 3. No. 3. 


National ¥ Vuecine 


Establishment. “STaTIsTICS OF THE NATIONAL VACCINE ESTABLISHMENT. AND 


EDUCATIONAL VACCINATION STATIONS. 





I.—-STAFF AT END oF 1893. 


N.B.—The Stations named in italics are Educational Vaccination Stations. 
authorised by the Local Government Board. 














| Vaccination 














“Vacetoaior. ee bat ae oh ee ap maps 
Vaccinators ee 
supplyin g time 
lymph for 
the public ) 
service and 1. Dr. R. Cory = - | Surrey Chapel - | Tues., Thurs,; 2. 
salaried 2. Mr. Joseph Loane = Tottenham Court Mon., Wednes.; 1. 
from: the a. - Chapel. é DOO 
P arlia- re 
mentar y 
— 
{| 1. Mr. Ellis §. Guest - | Manchester — - | Monday; 2 
| Monday -? 
| | te reat Tuesday -}11. 
|| 2-6. Dr. Edmund Robin- | Birmingham - 2 | Wednesday 
son, | | Wednesday ; 2s... 
Baceniat | . (| Thursday; 11, 
7. Mr. N. E. Roberts - | Liverpoot - - | Tuesday; 1 
and other || 3, Mr. E. L. Webb -| Pimlico -.  - |'Thursday.s 10 
Vaccina- §. Mr. J. Hawthorn - | Newcastle-on- Wednesday ; 3. 
tors not |. Tyne. : 
recess 10. Mr. E. L. Webb - | Westminster - | Tuesday; 10. 
Parli as 11-12. Mr. E.C. Greenwood | Marylebone - oe 2 10 
mentary 13. Mr. J. Loane - - | Whitechapel - Weduesdare 11. 
grant, ae 14. Mr. Frederick Holmes- | Leeds = - - | Tuesday ; 2.30. 
penetal 15. Dr. Edward Lynes - | Coventry - | Tuesday ; 12 
lymph at || 16-17. Dr. Hugh Thomson | Glasgow “si eiige : 
ZW eae : i | Mon., Thurs. ; 12. 
t of 18. Mr. J. F. Staines - | Endell Street - | Tuesday; 10. 
ties 19, Mr. W. Skinner - | Sheffield -  -! Tuesday; 3 
payment. | | 90. Dr. A. C. Clarke - | Salford - - | Thursday; 2 
21. Dr. G. A. Miskin - | Waterloo - - | Tuesday ; 2. 
22. Dr. J. B. Buist - - | Edinburgh - | Thursday ; 3. 
ee Dr. R. Cory =~ ~ | St. Thomas’sHosp.| Wednesday; 11.30. 
| 24. Mr. Wm. McLennan - | Glasgow West - | Monday; 1 
L} 95. Dr. William A. Buda - Exeter - - | Thursday ; 3 
Teachers of Dr. W. Husband - | Edinburak — - | Wednes., Sat.; 12. 
Vaccina- | Mr. H. Lawrence - | Bristol - - | Wednesday; 10. 
tion not 5 Mr. V. A. Jaynes = - | Horsleydown ~- | Wednesday; 3 
iva. | Dr. A. N. iategi ros | Dublin + - | Tues., Fri.; 10. 
lymph, Dr. R.Cory - . Cambridge = | Friday; 1). 





ne i 
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II.— ANIMAL VACCINE STATION. 


The AnmaL Vaccine STATION is at 95, Lamp’s ConpuItT STREET, 
where Dr. R. Cory and Mr. T. S. Storr Herel for the Vaccination 
of Children on TurspAys and THurspays, at 10.30 am. 





TII.—Sovurcts anp Amount oF Lyme SUPPLY IN 1893. 


N.B.—The Stations named in italics are Educational Vaccination Stations 
authorised by the Local Government Board. 





) 


Number of Vaccina- ' 


tions performed at Number of Charges of Lymph 


supplied from the Stations 

















* For seven months only. 








the Stations 
Description of Selisies ‘ respectively : cine aba 
; Vaccination Stations. : 
Vaccinator. ae nae Chare a a Tubes 
Primary. | vaccina- | "Points. | as equal to 10 
: Ivory Points. 
Vaccinators 
salaried 
pe i = 1. Surrey Chapel | 163 19} 1,040 — 
|| 2. Tottenham Court 319 36 — 141 
oy Chapel 
grant. J) : oe 
Total - 482 55 1,040 141] 
1. Manchester - 924 103 — 145 
2-6. Birmingham - 3,817 2,350 = 1,063 
) 7. Liverpool - 490 86 _— 118 
Parochial 8. Pimlico - 2 358 Pa = is 
and other 9. Newcastle-on- 536 18 — 141 
Vaccina- Tyne. 
tors uot Shr a nimater - 537 25 — 5 
‘salaried He 12. Marylebone 1,039 347 —_ 37 
from the || 13. Whitechapel - 2,038 — — 624 
Parlia-|| 14. Leeds -~ - 697 5 a — 
mentary< | 15. Coventry - 45 9 _ = 
grant, 16-17. Glasgow - 1,240 38 = 48 
but con- || 18. Endell Street - "204 20 — 105 
tributing 19. Sheffield - - 649 5 — — 
lymph at || 20. Salford - - 296 1 — a= 
a fixed | | 21. Waterloo - 1,407 1 — 2,103 
rate of | | 22. Edinburgh - "425 16 ae 
payment. 23. St. Thomas’s 211 12 — — 
Hospital. 
24. Glasgow West - 574 50 — 14 
25. Exeter* - - 130 10 — 7 
Total °*2 15,667 |) 9,127 he 4,415 
ee Grand Total - BLS 149 3,182 1,040 4,556 


App. A. No. 38. 


National Vaccine 
Establishment. 
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Apps dN. 3. I[l.—Sources AnD Amount OF LympH—continued. 


National Vaccine During the year, additional supplies (to the extent of 3,274 charged 
Establishment tybes) were obtained from the following gentlemen :— 


Dr. T. N. Orchard, Pendleton. 
Mr. J. Bark, Kirkdale. 
Dr. F. Cadell, Edinburgh. 
Mr. A. Meeson, Toxteth Park. 

_ Dr. RK. F. Cook, Gateshead. 
Dr. G. A. Miskin, Kennington. 
Mr... E. Hackett, Gorton. 


2 


IV.—DistrRisuTion oF Human Lympu, 1898. 


Number of applications : 


From Medical Practitioners in England and Wales - 4,071 
2, > . Scotland - - - 415% 
» the Army - - - “ - - 1 
», the Navy and from the Emigration Department - 39° 
», India and the Colonies “ - - - 36 
» Diplomatic and other Foreign Services - > 18 
Supplies sent out :— 
Charged ivory points - ~ - - - 1,020 
» capillary tubes - - " - - 6,787. 


V.— DISTRIBUTION OF CALF-LyMPH, 1893. 


Number of applications ° - > - - 2,194 
Supplies received :— 
Charged ivory points’ - - - - - 18,981 
» capillary tubes - = 4 ts : 76 
Supplies sent out :— 
Charged ivory points - > - - - 16,176 


» capillary tubes - S . z % 
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No. 4. 
Report on the OreRarTions of the ANIMAL Vaccine Sration at Lamp’s App. A. No. 4, 
. ConpuIT STREET during the year 1893-94; by Dr. Cory.  .  Operationsof 


the Animal 

During the year Ist April, 1893 to 31st March, 1894, 276 calves were ee cae 
received at Lamb’s Conduit Street. Of these (males 194, femalés 82) by Dr. Cory. 
were vaccinated for the purposes, of the station, other four were rejected 
as unfit for vaccination purposes. ‘The aggregate weight on reception at 
Lamb’s Conduit Street of the 276 calves was, males 56,365 lbs., females 
24,941 lbs. On dismissal from the station their weights were respectively, 
males 61,039 Ibs., females, 27,013 lbs., so that during retention for 
vaccination purposes calves of both sexes gained considerably in weight 
males by an average of 24:09 lbs., females by an average of 25°27 lbs. 

Of the above calves, 264 were vaccinated with lymph directly derived 
from other calves, and 12 were vaccinated with calf lymph which 
had been stored. As usual, vaccinations performed with stored lymph 
proved much less successful than the others ; 19,997 insertions in 264 
calf to calf operations produced 18,596 vesicles, or 93°00 per cent.; and 690 
in 12 stured lymph operations produced 535 vesicles, or 77°54 per cent. 
No material difference in the result of calf to calf vaccinations was 
observed whether the lymph used was from calves vaccinated 72, 96, 
or 120 hours previously ; irrespective of interval in the above sense, the 
rate of insertion success was practically 93 per cent. ‘The average 
temperature taken in the rectum of the 82 female calves was 102°39 
before vaccination, and 103-00 five days after vaccination. ‘The average 
temperature of the 194 males before vaccination was 102°58, and 103°34 
five days after vaccination. 

Primary Vaccinations —During the: year 7,693 persons received 
primary vaccinations at the station, five separate insertions of lymph being 
made in each instance. Of these persons, 3,897 were male, 3,796 females. 
All but 54 of the 7,590 primary vaccinations which returned for inspec- 
tion succeeded at the first attempt and in no case was a third attempt at 
yaccinaiion requisite. The amount of insertion success obtained by each 
of three several operators was as follows. Of 17 persons primarily vacci- 
nated by Mr. Stott, one failed to return for inspection. Of the remaining 
16, nine were, on examination, found to have taken in five places, one in 
four, four in three, one in two, one in one. Of 991 persons primarily 
vaccinated by Dr. Savory, acting for Mr. Stott or myself in the absence 
of one or other of us, 15 failed to return for inspection, and two were 
vaccinated for the cure of nevi. Ofthe 974 remaining, 816 were found 
to have taken in five places, 56 in four, 34 in three, 19 in two, 32 in 
one, and 17 failed on the first attempt. Dr. Savory’s success therefore 
was 91°91 per cent. Of 6,685 persons primarily vaccinated by myself, 
87 who failed to return for inspection and other 29 are not taken into 
account in these statistics.* Of the 6,569 remaining, 5,942 were found 
to have taken in five places, 312 in four, 139 in three, 74 in two, 65 in 
one only, while in 37 cases vaccination proved unsuccessful on the first 
trial, an insertion success rate of 96°17 per cent. 

Re-vaceinations.—These during the year numbered 598, Mr. Stott 
performed 7, Dr. Savory 45, and I myself 546. Of these latter 407 
were successful in five places, 48 in four, 11 in three, 4 in two, 11 in one 





* Of these 29, 11 were operated on for the cure of nevi; and of the 18 remaining 
4 were infants vaccinated with lymph taken at avery early stage of the calf-vesicle, 
and 14 were infants vaccinated with stored calf-lymph from French or outside sources. 
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Apr. A. No. 4, and 20 were unsuccessful. Other 45 did not return for inspection. My 


Operations of | sertion success rate therefore in revaccinations was 90°98 per cent. 


the Animal and Dr. Savory’s 93°49 per cent. 
Pern oe: Tn all 74 cases returned to the station after “ inspection ” on account of 
by Dr. Cory. some abnormal course of their vaccinations. In the vast majority of cases 


the abnormality consisted of sore arm, referable almost always to ignorant 
treatment of the vesicles or of the scab, in spite of the printed directions 
on the backs of the cards that are given to the persons in charge of each 
infant vaccinated. For the rest there were six cases of transient erup- 
tion, four cases of axillary abscess following sore arm, and six cases of 
erysipelas also complicating sore arm. 

Two deaths were heard of as occurring shortly after vaccination. 
Elsie L. G—, who was vaccinated on the 4th July, is said to have died 
on the 24th July of exhaustion followed by convulsion. Arthur V. F—, 
who was vaccinated on the 17th October, 1893, died of erysipelas on the 
7th November, 1893. 
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No. 5. 
3 : : App. A, No, 5. 
Apsstrract of Mepicat INSPECTIONS made in 1893 with regard to the pt eM 


IncipENcE of DiseAsE on particular places, and to questions Con- Medical Inspec: 
cerning Loca, SANITARY ADMINISTRATION. tions, 


i. Arron Reetsrration District (SOUTHANTS) ; population (1891), 
15,146; Dr. Deane Sweeting. 

Sanitary Authorites: Alton U. and R.* 

Ground of Inquiry: Diphtheria. Registrar-General’s Returns. 

Chief Facts reported by Inspector : Auton U.-—There were 14 
eases of diphtheria notified between April 29th and May 8th, 
of which eight proved fatal. Four families invaded, in three of 
which infection was directly, in the other indirectly, referable 
to Chawton, in the rural district of Alton. Spread entirely by 
personal means. No connexion with insanitary circumstances. 
Suspicious deaths from variously termed throat affections in 
Alton in previous years. Hospital provision altogether unsatis- 
factcry and inadequate. 

Aton R.—There were 45 cases of diphtheria notified from 
April Ist to July 28th, of which 12 proved fatal. Confined 
chiefly to Chawton parish, and extended thence to five other 
parishes. Many minor cases of sore throat bridging over 

3H incidence of notified diphtheria. Origin of first case at 
Chawton not determinable. Disease spread chiefly by school 
assemblage. Chawton school found defective in ventilation 
and in excrement disposal. No definite connexion with 
insanitary surroundings; but water supply inadequate, and 
excrement removal imperfect throughout the district. School 
closure resorted to; but tardily at first. No proper hospital 
provision. A farmhouse extemporised as a hospital. 


2. Amitwcn (ANGLESEY); population (estimated), 2,500; Mr. E. 
Evans. 


Sanitary Authority: Anglesey R. 


Ground of Inquiry: Enteric fever. Registrar-General’s Re- 
turns. 

Chief Facts reported by Inspector : Localised outbreak of enteric 
fever occurring during first four months of the year on the 
outskirts of the town at Amlwch Port. Disease spread from 
an imported case amongst attendants and visitors in the absence 
of proper uursing, isolation, and disinfection. No common 
water, milk or food supply, and no drainage. 

Water supply of town from unprotected dip wells at an unreason- 
able distance from dwellings. No proper system of sewerage. 
District entirely neglected by Sanitary Authority. 


5. ASHTON-IN-MAKERFIELD (LANCASHIRE) ; population (1891), 13,379 ; 
Dr. Wheaton. 
Sanitary Authority : Ashton-in-Makerfield U. 


Ground of Inquiry: Prevelance of “fever.” Reports of 
. Medical Officer of Health. 





* Throughout this abstract “ U.’”’ denotes * Urban Sanitary Authority,” and “ R.,” 
“ Rural Sanitary Authority.” 
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Puls oe Chief Facts reported by Inspector: The “fever” in question 

Abstract of found to be for the most part enteric fever, although it was 

PT EOS impossible to exclude the presence of a few cases of typhus 

; fever. The enteric fever outbreak due in all probability to 
specific contamination of the soil around houses by defective 
house drains, which, together with personal infection, accounted 
for the peculiar limitation of the fever to certain. localities. 
Hospital provision, available and made.use of to a certain 
extent. Water supply subject to pollution up to 30th July 
1892 from the use of privy manure on the gathering ground in 
the neighbourhood of the reservoir.. Sewers, very defective, 
containing a large amount of deposit, and in some instances 
*‘blocked.”’ Condition of houses, in places very unwholesome, 
deficient privy accommodation. 


4, ATHERSTONE (WARWICK) ; population (1891), 4,991; Dr. Wheaton. 
Santary Authority : Atherstone R, 


Ground of Inquiry: “Enteric fever outbreak. Report of 
Medical Officer of Health. 


Chief facts reported by Inspector: Outbreak of enteric fever, 
almost entirely confined to a limited area in the town of 
Atherstone. Outbreak not due to excrement disposal, 
sewerage, drainage, or milk supply; but to the introduction 
nightly into the town water mains for a period of eight weeks 
of an extraneous water supply, which was subject to 
pollution. The localisation of the fever outbreak explained by 
the peculiar distribution of the water mains, owing to which 
the suspected water was almost entirely consumed within the 
area to which the fever in question was almost entirely 
confined. ‘The subsequent prevalence and extension of the 
disease in part due to infection from privy middens, also to 
contamination of water supply by residue of suspected water 
remaining in the mains, and continued consumption of the 
same water, which was obtained from a public tap. 


5. Breepy Burrs Farm; (LANCASHIRE); Dr. Maclean Wilson. 

Sanitury Authority: Fylde R. 

Ground of Inqury: Diphtheria. Report of Medical Officer of 
Health. 

Chief Facts reported by Inspector : Household of 13 persons ; 
10 attacked by diphtheria; 7 died. Those first attacked 
attended school where sore throats were prevalent amongst 
scholars, some of which had been diphtheritic. Insanitary 
state of premises. No evidence of lower animals svffering. 


6. Brent River (Mippiesex); Dr, Copeman. 


Sanitary Authorities: (Middlesex, portion only of river sur- 


veyed.) Brentford R.; Ealing U.; Hanwell R.; Hendon R. ; 
Willesden U. 


Ground of Inquiry: Foul condition of river bed. Complaints 
from private residents. ° 


Chief Facts reported by Inspector : Water from normal sources 
of river diverted by Regent’s Canal Company. Effluent from 
Willesden sewage farm therefore practically forms source of - 
river at present time; other large farms also discharge effluent _ 
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into lower reaches of river. Where river passes below ““"'=— 


Grand Junction Canal are vast heaps of London refuse, drainage Abstractof 
‘ P ig ‘ Medical Inspec: 
from which passes into Brent. Some houses and manufacturing tions. 
_ ‘premises also drain to river. 
Bed of river has been torn up by sudden discharge of water from 
‘‘ Welsh Harp”.when sluices are opened, and putrescible 
matter has collected in considerable quantity in pits thus 


formed at various points. 


7. Brownnitts U.S.D. (STAFFORDSHIRE); population (1891), 13,703 ; 
. Mr.’ T. W. Thompson. | 


Sanitary Authority : Brownhills U. 


Ground of Inquiry: To ascertain the action taken by the 
Urban Sanitary Authority for. improving the general sanitary 
condition of the district, since Mr, Thompson’s previous 
inspection in 1892. ati 


Chief Facts reported by Inspector as to recent action by the 
Urban Sanitary Authority :—Comprehensive scheme on foot 
for sewering the localities of Walsall Wood, Shelfield, High 
Heath, and Clayhanger. Considerable improvement in eave- 
spouting of dwellings. Some improvement in privy and ash- 
pit accommodation, and apparently also in scavenging. Water 
of the South Staffordshire Water Works Company laid on to 

-*. 128 additional houses:and two schools, but beyond this no 
important improvement jn the water supply of the district yet 
effected: Some action taken with a view to securing the 
extension of the company’s mains to Walsall Wood but so far 
without success, though the hope is entertained that such 
extension will be carried out in the near future. The Infectious 
Disease (Notification) Act, 1889, adopted, and land purchased 
for purpose of an isolation hospital. General sanitary 
administration apparently of a more active character. 


8. CHESTER-LE-STREET (DURHAM); population (1891}, 4,864; Dr. 
Maclean Wilson. 


Sanitary Authority : Chester-le-Street R. 


Ground of Inquiry : Enteric Fever. Report of Medical Officer 
of Health. 


Chief Facts reported by Inspector : Sudden outbreak of’ enteric 
fever, followed after a short interval by another equally 
sudden. Sufferers in both almost entirely persons using one 
public water supply, which at the commencement of both out- 
breaks was. contaminated by enteric fever discharges passing 
into the stream forming the source of supply, and which was 
imperfectly filtered. In several cases infection spread by 
insanitary surroundings. 


9. Derry Hirt (Wits); population (estimated), 1,000; Dr. Horne. 
_ Sanitary Authorities: Calne R. and Chippenham R,. 
» ienGround of Inquiry : Diphtheria. Local complaints. 

Chief Facts reported by Inspector: Prevalence of diphtheria 
for some years in the locality. No data showing to what 
extent until 1890, in which year both Sanitary Authorities 
adopted the Infectious Disease (Notification) Act. Succession 
of cases broken apparently only by short intervals from 
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autumn 1890 to spring of 1898. Evidence of concurrent 
throat illness. Incidence of attack markedly on children, 
especially of school-going age. Absence of data corroborative 
of local views attributing the disease to unwholesome condi- 
tions. Evidence pointing to children having suffered from 
diphtheria in mild and unrecognised form whilst regularly 
attending school. Absence of any sewerage system. Crude 
and insanitary methods of excrement and dust removal. Water 
supply open to suspicion. 


10. Great Try (Essex) ; population (1891), 661 ; Dr. Copeman. 
Santary Authority : Lexden and Winstree R. 
Ground of Inquiry: Diphtheria. Local complaints. | 
Chief Fucts reported by Inspector :—Disease introduced to 


village probably from neighbouring district where for years past 
diphtheria has been endemic, with subsequent extensive spread 
in virulent form on the virgin soil afforded by the inhabitants ; 
no record of previous appearance of the disease here having 
been available. Diphtheria as such apparently preceded by 
cases of anomalous throat illness. School attendance evidently a 
factor in the spread of disease. No hospital provision available 
in district. Water supply derived mainly from surface ponds 
in clay soil. Sewer in the “street” about 100 yards long, 
near mouth of which it is joined by open ditch which receives 
drainage of privies and household slops, &c., from considerable. 
portion of village. Dwellings generally damp and in bad 
repair. 


11, Hincxrey Ursan anp Rourat Sanitary Districts (LEICESTER) : 


population (1891), 20,699; Dr. Wheaton. 


Sanitary Authorities: Hinckley U. and R. 
Ground of Inquwry : Diphtheria. Registrar-General’s Returns. 
Chief Facts reported by Inspector: Hincktry U.:—Outbreak 


of diphtheria commencing in September 1893, preceded by 
prevalence of measles with throat complications in 1892, and 
scarlet fever with throat complications in 1893. ‘The origin of 
the outbreak could not be attributed to any specially insanitary 
conditions. ‘The spread of the diphtheria due to personal 
infection, especially through attendance at schools. Co-existing 
prevalence of certain affections of the throat, nose, and mouth: 
Absence of isolation provision, disinfection, and notification of 
infectious disease. Sewers, very defective in many instances 
containing a large quantity of deposit. House drainage defec- 
tive. Excrement disposal, principally by privy middens: 
unwholesome dwellings ; absence of supervision of slaughter- 
houses, dairies, and bakehouses. | 


Hinckiey R.—Outbreaks of diphtheria in the villages of Stony 


Stanton, Stoke Golding, Earl Shilton, and Burbage. In the 
case of Stony Stanton (population 1,220) the disease 
appeared early in 1893, and was preceded by measles and 
scarlet fever with throat complications in the latter part of 
1892, and beginning of 1893. The spread of the disease in 
Stony Stanton due to personal infection, chiefly through 
attendance at the village school. The disease at Stoke’ 
Golding (population, 619), Earl Shilton (population, 2,594), 
and Burbage (population, 1,896), appeared to have been 
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introduced bs infection contracted at fairs ; and to have spread Arp. A. No.5. 
by personal contagion. Affections of the throat, mouth, and apstraci of 
nose, similar to those found to prevail in the Hinckley Urban poeea! Inspec: 
Sanitary District, existed among children in the villages in 

which diphtheria had appeared; but appeared to be absent in 

the other villages in the district with one exception, that of 

Higham. Absence of isolation provision. Water-supply from 

wells, with the exception of Stony Stanton; part of which 

village is supplied with water from a quarry which is filtered 

before distribution. Excrement disposal effected by midden 

privies. Sewage discharged into watercourses. House 

drainage defective in the villages of Wolvey, Sharnford, and 

Higham, in which villages also there are many unwholesome 

dwellings. 


12. Leyron (Essex); population (estimated), 63,000; Dr. Deane 
Sweeting. 


| Sanitary Authority: Leyton U. 


Ground of Inquiry: Alleged Milk-Scarlatina. Report of the 
Leyton Urban Sanitary Authority. 


Chief Facts reported by Inspector: Rise of notifications of 
scarlatina early in September, after sustained prevalence of 
. the disease. Disproportionate incidence on customers of a 
- particular dairy in Leyton. Seven cases of scarlatina just 
previously at a farm at Ongar supplying this Leyton dairy ; 
alleged ‘‘ Bovine Scarlatina ” amongst the cows there. This 
latter ‘denied, and conflicting veterinary certificates given. 
Milk from the Ongar farm stopped by the Leyton Sanitary 
Inspector from September 7th until the end of October; but 
scarlatina continued to be notified in the Leyton Urban 
Sanitary District. The Leyton Dairy found to be supplied 
from four other farms besides Ongar: no scarlatina known at 
these other farms. Speciality of distribution of milk from any 
of these five farms over any part of the area supplied by the 
dairy not determinable. Hence, impossible to correlate the 
increased incidence of early September with milk from the 
particular Ongar farm. All precautions against infection of 
milk taken at this farm during the prevalence of scarlatina. 
The Leyton dairy clean and well-arranged. 


13. Prrpriaut, Normanpy, Stoke (Exrra-UrBan), AND MrrRow 
(Surrey) ; Dr. Horne. 


Sanitary Authorities : Guildford R. and Farnham R. 
Ground of Inquiry: Diphtheria. Registrar-General’s Returns. 


Chief Facts reported by Inspector: PirprigHt AND Nor- 
MANDY :—I'wo separate outbreaks at Pirbright. Introduction 
of infection from London. Further and separate infection of 
district from Normandy. Spread of the disease by personal 
infection in both outbreaks. 

Very general prevalence of ‘‘bad throats” antecedent to, and 
concurrently with, the first recognised case of diphtheria at 

“Normandy. ‘Bad throats” frequent sequele of measles, 
Spread cf diphtheria by personal infection both among 
children attending school and to adults in relation with 
infected households. 
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App. A. No. 5. Stoke (ExtrA-URBAN) AND Merrow :—Greater incidence of 
Kistsachel diphtheria on extra-urban Stoke than upon Merrow. “School 
ie guna ee influence” concerned in the dissemination of diphtheria. 


Stoke Hill school chiefly concerned during January. Closure 
followed by almost complete cessation of invasion of houses 
sending children to it. Re-opening possibly responsible for 
spread of disease during March, April, and May. Serious 
development of diphtheria in July among children having 
relation with Stoughton Board School. Closure of schools 
followed by marked decadence of diphtheria extension. Limi- 
tation of spread of disease so long as school with a compara- 
tively small attendance was implicated. Corresponding 
increase of disease when schoo! with larger attendance became 
involved. Absence of house-to-house inquiries in vicinity of 
infected houses. Isolation practised in suitable cases, Dis- 
infection of premises and clothing carried out. No methodical 
examination of children on re-assembly of scholars. 


14. Pockxtineton (Yorks, E.R.); population (1891), 2,577; Mr. 
Hivans. | 

Sanitary Authority: Pocklington U. 

Ground of Inquiry: Enteric fever.  °Registrar-General’s 
Returns. 

Chief Facts reported by Inspector: Forty-three families invaded 
by enteric fever between April and October 1893 ; 63 cases 
and 11 deaths. Water-supply chiefly from shallow wells in the 
town ; households using public supply from source outside the 
town also invaded. Fouling of air and soil by defective 
sewers, untrapped drains in direct connexion with interior of 
dwellings, ** cesspools,” and leaky privy middens in confined 
backyards. Infected excreta mixed with chloride of lime and 
deposited in middens, drains, and “beck.” No isolation 
hospital; no disinfecting apparatus. House refuse not 
removed by Authority. 


15, PooLe (DoRsET) ; population (1891), 15,4388 ; Dr. Bulstrode. 
Sanitary Authority: Poole U. 


Grounds of Inquiry: Complaints as to general unsanitary 
condition. 

Chief Facts reported by Inspector: Water-supply apparently 
pure, but has a tendency to act on iron service pipes. No 
proper sewerage system for any part of district, but a scheme 
under consideration of authority for sewering by sections. 
Present means of excrement disposal by means of huge privy 
vaults, which are but rarely emptied, and which, in many 
instances in the parish of St. James’, are in very dangerous © 
positions. Privy accommodation very deficient. Isolation 
accommodation defective. No disinfecting apparatus. Bye- 
laws obsolete. Administration inefficient. 


16. Risca (MonmourH); population (1891), 7,742; Dr. Fletcher. 
Sanitary Authority: Risca U. 


Grounds of Inquiry : Unsatisfactory reports of Medical Officer 
of Health and inactivity of the Sanitary Authority. 


Chief Facts reported by Inspector: Want of sufficient house 
accommodation. No properly distributed water-sapply. No 
systematic sewerage, and, as a consequence, considerable pollu- 
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tion of watercourses. Drainage of domestic premises almost APP. 4. No.5: 
non-existent. Hxcrement disposal unsatisfactory, and scaveng- Abstract of ©" 
ing (not undertaken by the Sanitary Authority) inefficient. Medical Inspec: ” 
Compulsory notification not in force; Infectious Disease (Pre- 
vention) Act, 1890, and Public Health Acts Amendment 
Act, 1890, not adopted. No isolation hospital, and no efficient 
disinfecting apparatus. Byelaws with respect to cleansing of 
footways and pavements, removal of house refuse, cleansing of 
earth-closets, privies, ash-pits, and cesspools, &c., in force, but 
not observed, and not enforced by Sanitary Authority. 


17. RorHERHITHE, THE ParisH or St. Mary; population (1891), 
39,255 ; Dr. Theodore Thomson. 


_ Sanitary Authority: Rotherhithe Vestry. 


Ground of Inquiry: Insufficiency of Sanitary Inspectors— 
complaint by London County Council. 


Chief Facts reported by Inspector: Many dwellings defective in 
construction or in bad repair. Spaces around dwellings for the 
most part sufficient. A considerable proportion of yards badly 
paved or unpaved. House and. yard drainage frequently 
defective. Watercloset basins often of bad patterns and not 
provided with proper flushing apparatus. Disposal and 
removal of house refuse fairly good. Nuisances abound 
throughout the district. Sanitary staff at date of inspection 
consisted of a Medical Officer of Health, one Sanitary Inspector, 
permanently appointed, two Assistant Sanitary Inspectors 
temporarily appointed, anda clerk. Byelaws and regulations 
made by the Vestry as regards nuisances, keeping of animals, 
paving of yards, cleanliness of receptacles for water storage, 
and waterclosets. 


18. RyepaLte (Yorks, N.R.); Dr. Bruce Low. 


Sanitary Authorities :. Helmsley R., Kirkbymoorside R., Malton 
U. and R. 


Ground of Inquiry: Outbreak of enteric fever reported by 
Medical Officers of Health, and local complaints as to water- 
supply. 

Chief acts reported by Inspector: Nunnington; population 
(1891), 354 ; and Ness; population (1891), 95. Water-supply 
of both villages drawn from the River Rye, which is largely 
polluted by the sewage of Helmsley, and by the washings from 
land on which local privy “ muck’? and Leeds town manure are 

spread from time to time. Outbreak cut short by all water 
used for domestic purposes being boiled. New water-supply 
needed for both villages. 


Butterwick.;. population (1891), 69; and Brawby ; population 

-» (1891),- 148... Outbreak. attributed to use of drinking water 
taken from the, iver Rye, whichisJlargely polluted by human 
excrement. These two villages (along with the two others 
which. were also attacked by fever at the same time mentioned 
above) are situated on the banks of the Rye.. The outbreak 

in the villages occurred within three weeks after a heavy 
flood. Such floods known in: the locality to wash down: 
accumulations of flth deposited.on the river’s banks, or.in the 

» j+«- beds of.such tributaries.as the Boro’ Beck. . New water-supply 

vivoy required for both villages. | | - 
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HetmsLey, population (1891), 1,508.—- The crude sewage of 


Helmsley is discharged direct into the Rye or into its tributary, 
the Boro’ Beck. Solid matters, containing excrement, are 
deposited in the channel of the Boro’ Beck, and remain there 
till they are swept into the Rye by heavy rainfall. Helmsley 
is only six miles from Nunnington, the first of the villages 
involved in the fever outbreak. 


MALTON, population (1891), 4,910.—Public water supply drawn 


from a well close to banks of River Derwent, into which the 
Rye empties four miles higher up. In times of flood the 
Derwent rise: rapidly and overfiows its banks, occasionally 
reaching the town’s well, the water in which then becomes 
thick and discoloured. Complaints at such times have been 
made by householders regarding the muddy character of the 
water supplied to them. Serious outbreaks of diarrhoea have 
been noticed to follow the use of this muddy water. Enteric 
fever has persisted in Malton for the last 20 years or more. 
The present public water supply of Malton is unsatisfactory 
owing to its liability to pollution. 


19. Saizpon And East Tuicktey (DurRHAM); population (1891), 


9,537; Dr. Bruce Low. 


Sanitary Authority : Shildon and East Thickley U. 
Ground of Inquiry: Enteric fever. Report by Medical Officer 


of Health. 


Chief Facts reported by Inspector : Scattered imported cases of 


enteric fever during May, June, and July 1893 followed by 
considerable outburst of the disease in August and September, 
cases gradually diminishing in October and November. The 
earlier cases were mild, anomalous, and irregular, the later 
cases typical and severe. Many cases admittedly escaped 
notification and established foci of infection. Lower portion 
of district suffered severely; higher portion suffered con- 
siderably less in amount. Ventilation of sewers in lower parts 
very deficient ; roadway grids purposely blocked up. No other 
openings provided. Complaints during summer of bad smells 
from yard gullies. Large, deep, uncovered midden privies in 
yards; upon these specific excreta were thrown undisinfected. 
Large share in diffusion of disease attributed to particular milk 
service. In the milk-seller’s house there occurred three or 
four unnotified cases believed to have been enteric fever. The 
dairy where the milk was stored communicated directly with 
the sewer, without a bend or trap, by means of a 4-inch pipe 
in the sinkstone. History of flooding of milkman’s cellar by 
sewage on two occasions in July after heavy rainfall. 


Regulations under Dairies, Cowsheds, and Milkshops Order 


adopted by Sanitary Authority, but not enforced ; no provision 
of hospital accommodation for infectious diseases; nor any 
proper means for thorough disinfecting of bedding, 
clothing, &c. 


No evidence met with incriminating the public water supply of 


Shildon. 


20. Tenpury (WORCESTER); population (1891), 1,325; Dr. Airy. 
Sanitary Authority : Tenbury R. | | 
Ground of Inquiry: Representation from County Council of 


Worcestershire as to polluted state of Tenbury water supply. 
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Chief Facts reported by Inspector: 'Town liable to be flooded Arp. A. No. 5. 
from River Teme. Sewers liable to regurgitation in time of Apstract of 
flood; discharge direct into River Teme. Water from wells, Medical Inspec- 

° ONS. 
mostly shallow, sunk in porous gravel bed, polluted by leakage 
from cess-pits. Need of scavenging by Sanitary Authority. 

Dr. Frankland’s analysis of Tenbury water.—“ Simply sewage 
‘¢ which has soaked through a few feet of porous soil.” 


21. Tuoree St. Anprew (NorFOoLK); population (1891), 1,317 
(2,096 with inmates and officials of County Asylum); Dr. 
Copeman. 


Sanitary Authority: Blofield R. 


Ground of Inquiry: Sanitary condition of the village and of the 
“Old River.” Representation by the Norfolk County Council. 


Chief Facts reported by Inspector: Large proportion of houses 
of the cottage class. Overcrowding of dwellings ; dampness of 
walls and foundations; want of proper surface drainage. 
Some houses built “ back-to-back,” or against rising ground. 

Water supply from surface wells, and of bad quality. Cess- 
pools not properly built or ventilated; overfiows from some 
parts into river. No system of sewerage. Nuisance from 
large privy middens. 

Various forms of infectious illness prevalent, but no hospital 
accommodation provided in district. Thorpe “ Old River” 
silted up with accumulations of mud, derived in part from 
surface washings, and in part from sewage matter from 
Norwich, and overflows of cesspools, &¢., from Thorpe. 


22. Trent River; Dr. Bruce Low. 


The Trent polluted almost at its source by sewage of pottery 
district of Staffordshire; lower down by the discharge into it 
of sewage, more or less untreated, from many large towns and 
populous districts in the counties of Stafford, Leicester, Derby, 
Notts, and Lincolnshire. ‘The catchment area of the Trent 
further polluted by the spreading upon land of large quantities 
of privy midden refuse brought by rail or by river from towns 
such as Sheffield, Nottingham, and Lincoln. The river water 
directly contaminated by the excreta of persons on board 
barges and boats sailing on the Trent. Some populations use 
Trent water for drinking purposes on the lower and more 
polluted part of it. 


Sanitary Authority: Gainsborough R., population (1891), 
18,756. 


Ground of Inquiry : Undue prevalence of enteric fever in river- 
side villages. Annual Report of the Medical Officer of Health. 


Chief Facts reported by Inspector : Undue prevalence of enteric 
fever in eight Trentside villages whose main water supply is 
taken from the river a few miles below the town of Gains- 
borough, population (1891), 14,372, whose raw sewage is 
discharged direct into the Trent which is here a tidal river, 
Other villages not using Trent water almost entirely escaped 
attacks of fever during last few years. 


Sanitary Authority: Newark U.; population (1891), 14,457. 


Ground of Inquiry : Prevalence of enteric fever in the borough 
for some years. Annual Report of Medical Officer of Health. 


APP, A. No. 5. 


Abstract of 
Medical Inspec- 
tions. 


4A, 


Chief Facts reported by Inspector: Public water supply till 
recently consisted of water drawn from wells sunk in gravel 
adjoining the river. Supply inadequate, and of late years has 
been augmented by addition of water taken direct from the 
Trent and supplied to the town unfiltered. For some years 
enteric fever present in the town and often epidemic. Under 
advice of Medical Officer of Health a new supply obtained 
from New Red Sandstone ; its use was commenced in July 1893.. 


Samtary Authority : Thorne R.; population (1891), 11,802. 


Ground of Inquiry: Unsatisfactory water supplies of whole 
district. Medical Officer of Health’s annual reports. 


Chief facts reported by Inspector: Town of Thorne and some 
villages drink water from the canal which joins tne Trent at 
Keadby, a few miles distant, two villages use Trent water, one 
village drinks water from the Dutch river, a tidal stream—all 
of which sources are polluted by human excrement, &c. Other 
villages have surface wells, or collect rainwater in cisterns ; 
these sources are also liable to pollution from their proximity 
to privies, middens, pigsties, &c. Urgent need for new sources 
of water supply throughout the district. 


23. Usk (Monmovra) ; population (1891), 1,417; Dr. Horne. 


Sanitary Authority: Usk U. 

Ground of Inquiry: Diphtheria. Registrar-General’s Returns. 

Chief Facts reported by Inspector : Water supply for the most 
part bad. Waterworks Company’s water supplied to small 
minority of houses. Defective dwellings and some over- . 
crowding of inmates. Absence of provision for flushing and 
ventilation of sewers. Unsatisfactory manner of dealing with 
sewage. Methods of excrement and refuse disposal defective. 

Impossibility of ascertaining extent of diphtheria prevalence. 

Infectious Disease (Notification) Act not in force. 

Sporadic cases of diphtheria in neighbourhood for some time. 

Inter-communication with infected contiguous district indi- 
cated as probable source of infection of Usk. School 
influence” prominent as spreading and maintaining the 
disease. No disinfection of premises or clothing by Sanitary 
Authority. Absence of provision for isolation. 


24, UxsripGE (MIDDLESEX); population (1891), 14,489; Mr. E. 


Evans. 
Sanitary Authority : Uxbridge R. 


Ground of Inquiry : Local complaints concerning pollution of 
stream at Eastcote, and the want of drainage at Hayes. 


Chief Facts reported by Inspector: Pollution of stream at 
Eastcote, and of the Frays River and the River Colne at 
Cowley, Yiewsley, and West Drayton. A large number of 
dwellings dilapidated, and many unfit for habitation... Sewers 
at Harefield and Colham Green unyentilated, and want of 
proper system of sewerage throughout remainder of. district, — 
Water supply deficient in portions of Ickenham, Ruislip, and 
Northolt, and chiefly obtained from shallow wells and streams 

exposed to contamination at Cowley, Yiewsley, Hayes, and 

West Drayton... Gross. nuisances. from porous cesspits and 
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accumulations of refuse, the removal of which is not enforced App. A. No.'s. 
by the Authority in accordance with their byelaws. here ee 
Medical Inspec- 


25. Wuirsy (Yorxs, N.R.); population (1891), 13,106; Dr. Wilson. tions. 
Sanitary Authority: Whitby U. 


Ground of Inquiry: General sanitary circumstances. Reports 
of Medical Officer of Health. 


Chief Facts reported by Inspector: Many dwellings old and 
dilapidated. Sewerage modern. Sewers ventilated and 
flushed. Narrow yards on east side of old town have surface 
channel drainage. Most houses have pail closets, ashes put into 
the pails. Public water supply good but not constant. Con- 
taminated wells still in use. Slaughter-houses and cowsheds 
insanitary. No isolation hospital except a wooden erection 
with two beds. Sewerage of Ruswarp defective. No syste- 
matic inspection by Medical Officer of Health. Reports 
meagre. Inspector of Nuisances has too much work. 


26. WuiTsy Rurat Sanirary District (Yorx«s, N.R.) ; population 
(1891), 9306 ; Dr. Maclean Wilson. 


Sanitary Authority: Whitby R. 


Ground of Inquiry: Arrangements for discharge of duties of 
Medical Officer of Health. 


Chief Facts reported by Inspector: Defects in sanitation at the 
various villages; many of these not dealt with by Medical 
Officer of Health or Authority. Systematic inspection not 
made. Many houses unfit for habitation. New sewers required. 
Many houses without privies. Farm middens and village 
ponds are causes of nuisance. Water supply deficient in 
nearly every village. Byelaws and regulations required. 
Isolation hospital much needed. 


27. WorTHING, BoROoUGH oF (Sussex); population (1891), 16,722 ; and 
the villages of Broadwater and West Tarring; Dr. Theodore 
Thomson. 


Sanitary Authorities: Worthing Town Council, and Hast 
Preston R. 

Ground of Inquiry: Epidemic of Enteric Fever.—Report of 
Medical Officer of Health. , 
Chief Facts reported by Inspector: In 1893 enteric fever cases 
to the number of 1,317 are known to have occurred in the 
Borough of Worthing, and 168 deaths were attributed to 
this disease. Of the 1,317 cases, 1,257 were in the part of the 
borough known as “ Worthing,” while 58 were in the remainder 
of the borough known as “ West Worthing.” Two neigh- 
bouring villages, viz., West Tarring and Broadwater (both in 
the East Preston Rural Sanitary District), also invaded by the 
fever, 55 cases and 9 deaths in the former and 41 cases and 
9 deaths in the latter. In ‘‘ Worthing” and Broadwater the 
epidemic occurred chiefly from May to mid-July, in “ West 
Worthing” and West Tarring from mid-July to late August. 
Localisation of the fever in certain parts of “ West Worthing ” 
and West Tarring; but no localisation of the fever in 
“ Worthing ” and Broadwater. “ Worthing” and Broadwater 
have «a common water-supply ; “ West Worthing” and West 
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App. A, No, 5. Tarring haveaseparate supply common to both. “West Worth- 
—- bP) 66 33 
‘AebGREE DE ing”’ has a separate sewerage system; ‘ Worthing ” and West 
Medical Inspec- Tarring have a sewerage system common to both; Broadwater 
10Ns. 


has no system of sewerage. ‘The epidemic was not referable to 
general sanitary circumstances, to sewerage or drainage, or to 
milk supply. The epidemic in “ Worthing ” and Broadwater 
was closely related in point of time to employment of a new 
source of water-supply; the disease was general throughout 
and limited to areas that received this water; in these areas ~ 
incidence of the fever was almost wholly on houses supplied 
with this water, and this new source of supply was found to be 
open to dangerous contamination, shown by bacteriological 
examination to have occurred. The epidemic in “ West 
Worthing ” and West Tarring was probably relaranle, to local 
infection of water mains. 


28. YsTRADYFODWG (GLAMORGAN) ; population asonil 
Bruce Low. Be 
Sanitary Authority: Ystradyfodwg U. 


Ground of Inqwry: Representations from G lamorganshire 
County Council under the Local Government (England and 
Wales) Act, 1888, to the effect that the Sanitary Authority 
had not properly enforced the Public Health Acts. 


Chief Facts reported by Inspector : Administration until recently 
had been lax. Grave nuisances had been allowed to remain 
unabated. Serious fouling of the Rhondda rivers from 
excrement and other refuse deposited on the banks, Bye- 
laws in the past not properly enforced. Some prevalence of 
enteric fever in certain parts of district due in one case to a 
polluted water supply, in others to filth accumulations near 
dwellings. Hospital provision for infectious diseases inade- 
quate. Of late, Sanitary Authority have shown commendable 
activity. In conjunction with the adjoiming district of Ponty- 
pridd, they have provided a main sewer outfall to the sea, a 
distance of 174 miles, at a cost of 156,000/. They are now 
constructing subsidiary sewers in the district to prevent fouling 
of the rivers, at a cost of 50,000/. They have appointed a - 
new chief inspector who has five assistant inspectors under 
him, and these are making systematic house-to-house visits. 
All the objectionable vault privies are being transformed into 
w.cs. Since the inspection, the Sanitary Authority have 
adopted the Infectious Disease (Notification) Act, 1889, the 
Infectious Disease (Prevention) Act, 1890, and the Public 
Health Acts Amendment Act, 1890. The byelaws are now 

‘gg f being enforced. The district which is peculiarly situated i in 
% g two deep narrow valleys, and populated almost entirely by 
colliers, presents considerable difficulties in dealing with 
refuse, &e. General improvement is now taking place, and 
the Sanitary Authority are displaying more activity in their 
administration, under the advice of their Medical Officer of 
Health and chief inspector. 
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No. 6. 


ReEporT on an Eprpemic of ENTERIC Fever in the Boroven of 
WorRTHING and in the Vi~“LAGEes of BRoADWATER and West 
TarrinG ; by Dr. THEODORE THomson. 


On May 28rd, 1893, the Board was informed by the Medical Officer 
of Health of the borough of Worthing that an outbreak of enteric fever 
was in progress there, and that measures were being taken by the 
Sanitary Authority to deal with the disease. This information was 
followed by a more detailed report from the Medical Officer of Health, 
received by the Board on June 2nd. In this report the epidemic was 
stated to be abating, and some particulars were given as to the measures 
that had been adopted by the Sanitary Authority, and as to the probable 
cause of the outbreak. In a further report, dated June 17th, the 
Medical Officer of Health gave statistical account ofthe fever, and stated 
that the epidemic was over. Early in July, however, the Board received 
from the Sanitary Authority, and from medical men and others resident 
in the place, representations setting forth that a further aud more 
formidable outbreak of enteric fever was in progress, and urging the 
Board to make inquiry into the cause of this outbreak. I was accordingly 
instructed by the Board to make inquiry into the circumstances in which 
enteric fever had been prevailing in Worthing, and to this end I visited 
Worthing, on July 12th and on several subsequent occasions. The 
- facis which, as the result of my investigations, came to my knowledge I 
now proceed to set forth. 


App, A. No. 6. 


On Enteric Fever 
in Worthing. 
Broadwater, and. 
West Tarring ; 
by Dr. Theodore 
Thomson, 


During 1893 only two cases of enteric fever had, prior to the month of - 


May, been notified to the Worthing Urban Sanitary Authority as having 
occuired in their-district. One of these cases occurred in January the other 
in February. On May 3rd an additional case of enteric fever was notified 


_to the Urban Sanitary Authority, to be followed five days later by the 


notification of a plurality of cases. ‘Thenceforward the disease increased 
so rapidly that by June 9th notification of 284 cases had been received. 
From June 10th to July Ist there would appear to have been a lull in 
the extension of the disease, for the notifications received during these 
three weeks amounted to the relatively smal! number of 19 only. But, 
on July 2nd, the number of persons attacked began again to increase 


and this so markedly that in the course of July alone no less than 678 - 


fever cases were notified to the Urban Sanitary Authority as occurring in 
their district. Subsequent to July the epidemic continued to prevail, 
although with gradual abatement, through August, September, and 
October, but had, by the end of November, so far diminished that 
during that month no more than nine cases of the disease were notified 
to the Urban Sanitary Authority. In all, during the period from May 
3rd to the end of November, 1,515 attacks are known to have occurred 
in the borough of Worthing, with 168 deaths. 

In addition to the town of Worthing, two neighbouring villages, 
Broadwater and West Tarring, participated in this epidemic. During 
the already-mentioned period of May 3rd to the end of November, 55 
cases of enteric fever are known to have occurred in West Tarring and 
41 in Broadwater, nine proving fata] in each of these places. The total 
number, therefore, of persons known to have been attacked by enteric 
fever during this period in Worthing, Broadwater, and West Tarring 
amounts to 1,411. | 

These three places, Worthing Borough, Broadwater, and West 
Tarring, le near together at the foot of the Sussex Downs. Worthing 
abuts on the sea, while the villages of Broadwater and West Tarring lie 
inland in a northerly direction from Worthing. Broadwater village lies 
rather less than a mile to the east of the village of West Tarring and 
both are practically continuous with Worthing. All three are on the 
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Apr. A.No.6. GOhalk, which for the most part lies very near the surface. Across part of 
On Enteric Fever Broadwater runs a narrow alluvial strip ; and this is the case in Worthing 
in Worthing, _ also, where, moreover, the Reading and Woolwich Beds are sparingly 


Broadwater, and 
West Tarring; represented. 


ire neotore = The borough of Worthing is 1,405 acres in extent, and at the census 
of 1891 contained 3,044 inhabited houses, with a population of 16,606 
persons. The villages of Broadwater and West Tarring are beth in the 
East Preston Rural Sanitary District, and contain the greater part of the 
population of the parishes of the same names. In view of the limitation of 
the epidemic to the village portions of these parishes I had a census made 
of these villages during the summer of 1893; and in this way ascertained — 
that Broadwater village then contained 191i inhabited houses with a 
population of 787, and West Tarring 229 inhabited houses and 
1,070 persons. The following tables (Tables I. and IJ.) show, from 
May to November inclusive, the incidence of enteric fever, as regards — 
both sickness and mortality, on each of the areas invaded. 

In these Tables, and throughout the rest of this report, the borough 
of Worthing is for reasons which will presently appear, regarded as 
consisting of two parts, termed respectively ‘‘ Worthing” and “ West 
Worthing.” Reference to the Urban Sanitary District of Worthing, 
which comprises “ Worthing” and “ West Worthing,” will herein-after 
be made only under the title “ Borough of Worthing.” 


TABLE I. 


Snowing severally for “ Worrmine,” “West Worruine,’ West 
Tarring, and Broapwarer, the Popuration, the NUMBER of 
Enteric Fever Cases ascertained to have oceurred in the Seven 
Months May to November 1893, and the Rates of Attacks per 
{,000 of the Population. | Cie Sree 





| Estimated | No. of  Attack-rate 
Area invaded by Population Cases of | per 1,000 














Bpptary Duatieha: 4 Enteric Fever. in middle - Enteric Popula-. 
of 1893. | Fever. tion, 
: “ Worthing ” =|. 45, 98z 1,257 82:0 | 3 
Borough of Worthing { West Worthing Pe Si ie eee 
a Abe Rural J : ‘aa ae - vibe: 1,070 55 514 4 
str ea habe AB | | Village of Broadwater 787 41 53°4 s 





Tasie II. . : 

SHowine severally for ‘“ Wortuine,” “ West Wortuine,” 
Tarrinc, and BroapwatER, the Popuration, the Numpri 
Dearus referred to Enrertc Fever in the Seven Months Ma 


November 1893, and the Resulting Death-rate per 4, 



















Inhabitants. 








Estimated - ae eps Pe 


: Population| “y,, ter BES bs 
: ce Area invaded by | _ i de aipecriiaes fees 
Sanitary District. Entaun Hever.” in the | Wo of 
middle of yea 


1893. 








5 “ thi 99 s 5.37 : whi 
Borough of Worthing { . a Worthing 58 2 aa | 
East Preston Rural dene of bibs ae | 
Sanitary District - Villageof Broadwater ae 


a ne 
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From Table I. it appears that, taking the epidemic as a whole, the 


App. A. No. 6. 


chief incidence of attack was on ‘“ Worthing”; that Broadwater and On Enteric Fever 


West Tarring were in this respect affected almost equally, but to a less 


In 


Worthing, 


- Broadwater, and 


degree than “ Worthing”; and that the smallest incidence of attack was West Tarring 
on “ West Worthing.” From Table II. it will be seen that relatively Thomion 


to population there were more deaths in Broadwater than in any of the 


other three districts; and that next in order comes ‘ Worthing,” 


followed by West Tarring and by “ West Worthing,’—the area last- 
named suffering least from ceaths as from attacks. Table I., however, 
gives a more trustworthy indication of the relative prevalence of 
enteric fever in these four areas than does Table II., inasmuch as (save 
in the case of “ Worthing”), the death figures being small, deductions 


therefrom are to a corresponding extent unsafe. No doubt the attack 


figures in certain of the areas are also small and to some extent the same 
objection applies to deductions based on them; they are, however, four 
or five times as large as the deaths, and therefore the more trustworthy. 

These four places differ one from the other in several respects. Of 
the town area, the “ Worthing” section contains in very large pro- 
portion persons earning their livelihood in one or other of the occupations 
common to seaside resorts, or employed in connexion with fruit growing, 
which is a considerable industry in the district. ‘ West Worthing,” on 
the other hand, while containing a small proportion of the class that 
mainly composes the ‘ Worthing” population, is largely a good class 
residential neighbourhood. The inhabitants of the villages of West 
Tarring and Broadwater are for the most part in poor circumstances, 
and are dependent on fruit growing and on agricultural pursuits. The 
inter-relations of the four places as regards sewerage and water supply 
are somewhat complicated. Thus “ West Worthing,” and about three- 
fourths of the village of West Tarring, have a common water supply 
from the public service of “ West Worthing”; ‘ Worthing ” and about 
one-third of the village of Broadwater have a common water supply 
from the public service of “ Worthing”; the parts of West Tarring and 
Broadwater not thus accounted for are supplied from local wells. 
Again, “ West Worthing” has a system of sewers entirely confined to 
that district; “ Worthing ” and almost the whole of the village of West 
Tarring drain into the “ Worthing ” sewers; while Broadwater village 
drains entirely into cesspools and ditches. For the sake of clearness i 
append a table in which these facts are set forth. 


Tastre ITI. 


SHOWING in regard of WaArer Suprry and Drainace ARRANGEMENTS 
the Inter-relations and the Divergences of ‘ Wortusye,” “ West 
Worruine,” West Tarrine, and BroapwaAtTER. 














Sanitary Area invaded b . : ; 
District. Enteric eer gk Metin G ene ee: 
“ Worthing ” “ W orTHING ” | “ WortHine” SEWERAGE 
Borough of WATERWORKS. | Systm. 
Worthing - “West ““West Worthing” | ‘ West Worthing” Sewer- 
Worthing.” Waterworks. age System. 
{| Village of 2“ West Worthing” | Almost entirely on the 
East Preston | | West Tarring. Waterworks. ‘WORTHING’ SEWERAGE 
_ Rural Sani- : + local wells. System; the remainder 
oe tary Dis-') drains inte cesspools. 
a trict - L Village of 3 “ WORTHING ” Drains into cesspools and 
_ Broadwater. | .. WATERWORKS. ditches. 


% local wells. 


es 


E 82300, 





+ 
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Broadwater: and, 
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by Dr: Theodore 
Thomson. 
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Enteric FEVER IN AND ABOUT WORTHING IN PREVIOUS YEARS. 


The history of the above areas as regards enteric fever mortality 
during the past 11 years willbe gathered from the annexed table (Table, 
IV.), where I have dealt with “‘ Worthing’ and “ West. Worthing ”?, 
together, under. the title “ Borough of Worthing.” . 1 make. no,attempt; 
to. supply death-rates per 1,000. living for any local area except the, 
borough; the small size of the villages of West Tarring and  Broad- 
water rendering, as I have said, calculations based on the few figures, ui 
these areas of very doubtful value. : 


TABLE LV. 


SHOWING year ae year for the 11 years 1883-1893, the Drarus from, 
Enreric Fever in the Borough of Worrurne,, and, in Wast 
Tarrinc and BrRoADWATER Villages ; and, affording, comparison, 
of Death-rates from this. disease in ‘the Borough and in England 























- and Wales. 
Borough of Worthing (com- 1 eG 
prising ‘‘ Worthing ” and Rin ys cate ean England ., 
“ West Worthing ”’). pintaiabir ibn Meee SR 8 
: | Enteric © 
fears No. of Enteric Fever 
Deaths Fever. Village of | Village of | Death-rate 
Population.; from Death-rate| Broad- . West per 1,000 
Enteric | per 1,000 |. Water. Tarring. living. 
Fever. living. E-afsaley But fed 
| 
1883 12,180 2 0°16 — — 0°23 
1884 12,650 2 0°16 _- =_ O° 24 
1885 13,040 3 0°23 — —_ 0°17 
1886 13,200 1 0-08 — — 0:13... 
1887 13,350 i 0°08 — — 0:18 
1888 13,800 — 0.00 —_ —_ Ve keg 
1889 14,200 2 0°14 a a 0-18 
1890 14,650 2 0°14 _ _ O° 186d 
1891 16,722* —- 0:00 — “ Orlin # 
1892 17,220 3 0-17 — ee wees ee 
18938 (May| 17,483 168 9°64 - 9 a 0-167 
to Nov.) : a 












—— 


It will be seen, on comparison of the figures in Table IV. f o 
Borough of Wor thine with those- for England and Wales that, siteced 
dent to 1893, this borough suffered less. from enteric fever mortali vo 
than the country at large. Rarely did its death-rate from enteric fever . 
equal the corresponding rate for England and Wales. So, too, with the 
villages of Tarring and Broadwater; in them no death was attributed to. 
enteric fever duri ing the first eight of the 11 years tabulated. In 1891 
one death and in 1892 two deaths were referred to this cause: in West 
Tarring village; but during these two years, as in the preceding 

eight, Br oadwater remained entirely free from fatal enteric fever. 





no Sens 
ra Sa E 
< 
. 2 . 








* In September 1890, the Kusiee of the borough were extended, Sa the saad 
tional population thus "included accounts in. part for the ‘considerably increase 2¢ 
population of 1891. paises 

+ The 1892 figures in this column are those given in the Registrar-General’s , 
quarterly returns as to “Fever;” they represent the death-rate ena a gs 
typhus, and simple or ill-defined forms of continued fever. a 4 


t “Fever” death-rate per 1,000 living in England and Wales during the psccgs : 
third, and fourth quarters of 1893. | ih a 
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_ To what, then, is to be attributed the epidemic of enteric fever, that App, a’ No. 6, 
so suddenly, and with results so serious, invaded’ all these places in On Eniane Beis 
1898 ? in Worthing, 
With the view of finding a reply to this question it will be necessary rosea 

to study in some detail the rise and progress of the outbreak ; to note by Dr. Theodor 
any differences that may be discernible as to distribution in time and in 7"°™S™ 
‘space of the fever in the several ‘areas under examination; and 10 

consider, for each area and for the four areas collectively, one and 

another condition’ reputedly causative of enteric fever, in its possible 


relation to the behaviour of the disease as witnessed in this epidemic. 


Rise AND PROGRESS OF THE OUTBREAK. 


The commencement and the subsequent course of the outbreak are 
exhibited in detailin the subjoined tables, Tables V. and VI., as also in 
the charts (I-IV.) opposite, and the maps (8-15) attached to this 
report. — 


5 
3 
4 


TABLE V. 


SHowine fortnightly, from March to December 1893, the number of 
eases of ENTERIC FEVER notified in ‘ WortHInG,’ “ WEST 
Worruine,” West TarRRInG, and BROADWATER. 



































a ase West Village of | Village of ‘ 
Perjod oe ane Worthing” |West Tarring| Broadwater 
= : Ss A 317), ’| (population, | (population, | (population, 
entice | 2,116). 1,070), 787). 
Month of January - 1 _ — | — 
s Eébruary. - 1 — — — 
a March - — — oa 
JS Ee et = e Se 

a 3 ae ae je _ 
yy, 29—May 12 : 40 = L ei: 
May 13—26° - A 189 =< aa 2 
» 27—June 9 - 55 — — — 
~ June 10—23- - 12 — a 2 
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4 Table V. shows fortnight by fortnight the number of cases notified 
from March to December 1893, in each of the four invaded areas, in all” 
of which compulsory notification of enteric fever (am ong other diseases) - 
is in force. In the charts corresponding to this table (Charts I.” and 
AL.), the notifications received are shown day by day for a somewhat: 
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shorter period than that covered by the table. Table VI. and the 
charts corresponding to it (Charts III. and IV.) are based upon the 
actual dates on which persons attacked are stated to have first shown 
symptoms of illness, and are therefore to be preferred in comparisons 
as to time-incidence of the disease on one and another area. 


TaBceE VI. 


SHowING the Number of Enreric Fever Attacks ascertained to have 
commenced in each fortnight from March to December 1893, in 
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Study of these data reveals the fact that the behaviour of the disease, 
in the matter of time distribution, was not the same in all four invaded 
areas. 

Incidence in regard of Time.—In “ Worthing” the first case of the 
epideraic would appear (see Chart III.) to have occurred in the second 
fortnight of April; and in this area, after a sharp outburst occupying 
mainly the first three weeks of May, the epidemic abated considerably. 
This decadence of the fever did not, however, long continue. About 
the middle of June, there occurred fresh increase in the number of 
attacks, which culminated about the end of the month and the early 
part of July in an cutburst of remarkable intensity. During the © 
remainder of July and through August and September the fever in 
“ Worthing ” was maintained with occasional exacerbations but with 
gradual abatement. By October it had so far diminished that in that 
month but 18 persons are known to have been attacked. — By December 
the epidemic may be considered to have been over, as three attacks only | 
are known to have occurred in the previous month. ; 

In the village of Broadwater one case of enteric fever. is “known, to 


“have commenced in the latter part of April, ss two are oO ‘mn 


Al i 


ene 
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the month of May, and two more in the beginning of June. Having 
regard to the comparatively few inhabitants of the village, the incidence 
of the enteric fever thus corresponds in time with the behaviour of the 
disease in “ Worthing,” although Broadwater suffered less than 
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“* Worthine.”’ there was a marked recrudescence of the disease at the 
2? 


end of June and in the beginning of July; at this time, indeed, Broad- 


water suffered rather more than “ Worthing” in proportion to its 
population. After the middle of August the disease would seem to have 
been in abeyance in Broadwater until October, when three cases are 
known to have occurred, and one more person was attacked in November. 
It will, therefore, be seen that, making allowance for the element of 


uncertainty always attaching to figures dealing with small populations, 
the rise and subsequent course of the disease in Broadwater was parallel © 


with that in ‘* Worthing.” 

But in “ West Worthing ” and in West Tarring the commencement 
and the progress of the enteric fever outbreak that occurred in these 
places were in some respects totally unlike what took place in 
** Worthing ” and Broadwater. 

In West Tarring, with the single exception of one case in the early 
part of May, no person is known to have been attacked by enteric fever 
untii June 30th ; moreover, the chief outbreak of the fever in this place 


homson. 


did not occur until the end of July or the beginning of August; that is - 


to say, not until a month later than the time at which the incidence 
was greatest on “ Worthing” and Broadwater. After the month of 
August occasional cases are known to have occurred in West Tarring 
up to November 14th, since when the disease does not appear to have 
manifested itself in the village. : 

In “ West Worthing ” no person is known to have been attacked by 
enteric fever prior to June 26th. In this district, as in West Tarring, 
the chief prevalence of the fever did not, as in ‘ Worthing” and 
Broadwater, occur in May and again in early and middle July, but at 
the end of July and in the beginning of August. Here too, again, as in 
the case of West Tarring, the disease would seenf to have made only 
occasional appearances after the month of August. 

From the foregoing account it appears that, as regards the date at 
which the disease became epidemic, and, as regards also that at which 
it reached its maximum, “ Worthing” resembled Broadwater, whereas 
“ West Worthing” resembied West Tarring ; and, further, that “ West 
Worthing” and West Tarring differed conspicuously from “ Worthing ” 
and Broadwater in this sense. 

Distribution over Area.—Differences appear also as regards the 
extent to which the total area of each of the four invaded localities was 
implicated by the fever epidemic. These differences are illustrated by 
the maps, to which I have already made reference, and which are 
attached to this report. The maps in question cover the period April 
15th to October 13th, and on them the cases of enteric fever, as they 


occurred fortnight by fortnight, are represented by red dots. The 
_ fortnightly periods thus illustrated correspond with the fortnightly 
_ periods in Tables V. and VI. From these maps it will be seen that the 


fever was generally and well nigh impartially distributed throughout 
“ Worthing.” Certain parts of this area, it is true, show now and then 


_a thicker clustering of spots than is elsewhere noticeable ; but these are 


ae 


-the localities in “ Worthing” which are most densely inhabited, and 
_ where, accordingly, with an equally diffused cause of fever, a closer 


ageregation of cases would be anticipated. In Broadwater, also, the 
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distribution of the disease is observed to be general over the whole 
village. In *‘ West Worthing,” on the other hand, this indifference of 
distribution of the féver is not found, There was a large preponderance 
of cases (47 out of a total 58) ina block of streets occupying the south- 
east corner of “ West Worthing.” It is true that this is the part of “ West 

Worthing ” which is most densely inhabited, containing as it does 970 
out of the total 2,116 persons in the place ; but with due allowance made 
for this fact, the proportion of cases. occurring hereabouts shows a 
very special incidence on this section of “ West Worthing.” A. similar 
special localisation of the fever is to be seen inthe distribution of cases 

in the village of West Tarring, where a group of streets near the southern 
limit of the place were affected in much greater degree than the 

remainder of the village. The group of streets referred to contains less 

than two-thirds of the population of West Tarring village; and yet 

51, out of the total nuniber of 55 known cases. of enteric fever, occurred - 
in this particular locality. 

Thus, as regards distribution over area as with distribution in time, 
the behaviour of the epidemic in “ Worthing ” resembled the behaviour 
of the epidemic in Broadwater ; while the West Worthing ” outbreak 
resembled, in both senses, that in West Tarring. ‘There can be no 
question that the latter two places were invaded in different fashion 
from the two former. The disease was. co-incident in time in, and 
general in its distribution throughout, both “ Worthing” and Broadwater, 

whereas in “ West. Worthing ” and in West. Tarring the epidemic wus 
later in appearing, and the fever when it came was to a great extent 
limited to a particular section of each of these areas. These dis- 
crepancies might, it was seen, be thought to suggest that the prevalence 
of enteric fever in the four invaded places had been due to diverse fever 
agencies ; and, accordingly, in searching for the factor or factors 
responsible for the occurrence of the disease due regard was had to this 
aspect of the question. . 


CAUSE OF THE OUTBREAK. 


In searching for the factors concerned in the epidemic prevalence of 
enteric fever in these four localities, the general sanitary circumstanc 
the sewerage ae Pierson the milk and the: wanes mon 
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In West Tarring® the roadways are on the whole fairly constructed Arp. 4 Nosé, 
and kept; the houses of the poorer class are in seme instances in fairly On Enterie’Fever 
good condition, while in others they are old, indifferently lighted and De ee 
ventilated,and occasionally damp and dilapidated. Disposal of excreta West Tarving {/ 
is partly by waterclosets, chiefly of the long hopper pattern, partly by i ee 
cesspit privies. Disposal of refuse is capable of much improvement : 
removal of refuse by the Sanitary Authority is somewhat irregular, and 
it is not universal, as the material is often made use of by occupiers on 


their gardens. 


In Broadwater* a considerable proportion of the houses are old, and 
some are badly lighted and ventilated ; some are alsodamp. Roadways 
are in moderate condition of repair and cleanliness. Excreta are 
disposed of in privy cesspits or privy middens, intermittently scavenged, 
or by waterclosets, chiefly of the long hopper pattern and usually hand. 
flushed. House refuse is for the most part made use of for garden 
purposes. 

The general sanitary condition of these four places is,as the foregoing 
account shows, in several respects unsatisfactory. Nevertheless their 
defects are by no means such as to invite an outbreak of enteric fever 
of the severity and the dimensions that have been described. And 
as a matter of fact, exceptional incidence of the disease was not, in any 
of the four areas, noticed in those sections of them presenting most 
conspicuously defective hygienic conditions; indeed, large numbers of 
individual houses were invaded, to the sanitary arrangements and 
surrounding of which little or no exception could be taken. 


Sewerage and Drainage Arrangements. 


“ Worthing.’—The main sewers in “ Worthing” are built in some 
instances of brickwork, others are constructed of stoneware pipes. 
They are not all well made or in good condition. The following is an 
extract from a statement supplied to me by the Borough Surveyor 
regarding old sewers :—“‘I am informed that until a few years back, 
‘‘ cement was notused for the pipe joints, so itmay be taken that the joints 
of the bulk of the old pipe sewers were made of clay. Prior to my ap- 
‘* pointment in 1891, 1 am informed it was usual to allow the pipe sewers 
** to be cut into for house connections instead of using proper junctions ; 
** occasional excavations made bear out these statements : excavations made 
‘ tothe brick sewers show they are not watertight and that silt accumulates 
‘“¢ where the gradients are not self-cleansing.” As regards the gradients 
of the “ Worthing” sewers the Borough Surveyor states as follows :— 
‘¢ The general fall of sewers running north and south is good with a few 
“ exceptions; the main sewer from the south end of Upper High 
“ Street to the junction in.the park is nearly dead level, with a very 
slight fall the wrong way, and the Montague Street sewer from 
** Gratwicke Road to Surrey Street is in the same state; a few of the 
“* sewers running east und wes’ are not self-cleansing.’ Ventilation of 
sewers is mainly secured by street gratings, and is in some instances 
satisfactory, in others insufficient. 
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* Under the jurisdiction of the East Preston Rural Sanitary Authority. 
+ Comprehension of the sewerage arrangements of the four areas under discussion 
_ will be facilitated by reference to the sewerage map (Map 2) attached to this report. 
_ On this map the sewers of ‘ Worthing ”’ and West Tarriug, which have their sewer- 
_ age system in common, are shown by red lines: while the “ West Worthing” sewers 
are shown by blue lines. : 
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Prior to April 1893, when the amount of the “ Worthing” water 
supply was increased, the sewers were flushed by occasional release of 
considerable volume of their contents, previously penned up at certain 
points by means of movabie discs until a sufficient head of sewage had 
been gained. The surveyor states that after the increase of water 
supply in April 1898, “the sewers were well flushed by hose pipes at 
‘ the manholes prior to the epidemic, and extra flushing was done 
‘* during the epidemie both to sewers and house drains, the extra water 
‘“¢ pumped for this purpose daily often being at the rate of 25 gallons 
** per head over the normal supply of 30 gallons per head.” Owing to 
the low level of * Worthing ”—of which the highest point on the ground 
surface is but 86 feet above Ordnance datum, while in places it is only 
9 feet above datum—the sewers are tide-locked during Jarge part of the 
24h urs. The “ Worthing” outfall sewer isa 4-foot barrel which 
discharges, about one and a half mile east of Worthing pier, into a 30- 
inch iron pipe by which the sewage is carried out to sea. Some 
experiments conducted by the Borough Surveyor showed that “in dry 
“ weather the backing up of the sewers at entrance to waterworks yard 
“* during tidelock ranged from 2 ft. to 3ft. 1 in. above invert, with a water 
“ supply of 380 gallons per head; in wet weather the backing-up 
‘ extended to the bottom of South Street, and, during storms, along 
“¢ Montague Street and up branch sewers.’’ The amount of backing up 
thus set forth will be better appreciated when I state that the invert of 
the sewer at the entrance to the waterworks yard (shown as an 
irregular blue patch near to Park Road, Worthing, in Map 1) is at 
Ordnance datum level. 

House drains are in few instances properly ventilated and disconnected 
from the sewers. Disconnexion of house drains from interiors of 
houses is usual as regards sink and bath wastes; but soil pipes are not 
infrequently ventilated by shafts of too small diameter, and are in some 
instances devoid of ventilation. The majority of waterclosets, liowever, 
are situated out of doors. 

“ West Worthing.”’—The description just given of the ‘ Worthing ” 
sewerage and drainage arrangements applies equally to the ‘ West 
Worthing ” sewerage aud drainage, although the “ West Worthing ” 
sewers constitute an absolutely separate system. .They are at no point 
connected with the sewers of Worthing or of any other district, and 
they discharge by a separate outfall into the sea, about a mile to the 
west of Worthing pier, In “ West Worthing ” also the sewers back-up 
during tide-lock ; main sewers have not always a proper fall, and old 
sewers are in the condition already described. As recards house 
drainage, the unsatisfactory features referred to as existing in connexion 
with ‘* Worthing ’* are equally common in “ West Worthing. = 

West Tarring. —The main sewerage arrangements in West Tarring 
village resemble the more recently and better constructed sewers of 
“Worthing,” of the sewerage system of which the West ‘Tarring § sewers 
constitute a part. The whole of the West Tarring sewage, save that 
from 14 houses—which either drain into cesspools or Haye ue: ar 
arrangements—passes into the village sewers, thence into tl he “Worthin 
sewer, and so into the sea through the Worthing dischar gb pie etae 
drainage in West Tarring reseniblhes that of * Worthing” ante ata We 
Worthing.” os 

Broadwater.—In Broadwater there is no system of sores 2e 
the most part houses drain into cesspools, which are cleansed. atin : 


n 
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So far, then, as sewerage arrangements are concerned, it is clear that 
the main outbreak, which followed a parallel course in “ Worthing ” and 
Broadwater, cannot be attributed to sewer emanations, inasmuch as 
Broadwater has no drainage relations with “ Worthing,” and is indeed 
devoid of sewers. Nor was there, assuming sewer emanations as a 
cause of fever in “ Worthing ” itself, exceptional incidence of the disease 
‘on the inhabitants of houses in those streets known to be badly sewered. 
The two localised, though separate, outbreaks in “ West Worthing” 
_ and in West Tarring, respectively, present perhaps behaviour more com- 
patible with sewer infection; but even in these instances there must be 
hesitancy in attributing the disease to this cause. For the “ West 
Worthing ” and the West 'Tarring sewers are on separate systems, and 
the sewers of the invaded localities in those areas were in better condition 
than those in other streets that escaped or were but lightly touched by 
the epidemic; and,in addition, almost all the invaded houses in these 
two places were properly secured against eutrance of sewer air into 
their interiors. 

In short, the behaviour of the disease generally is opposed to any 
probability of sewer infection as a cause. Its behaviour in “ Worthing ” 
was similar to its behaviour in Broadwater village, and yet the 
“Worthing” sewers do not extend into Broadwater village, which is, 
as has been said, wholly without sewers. In “ Worthing ” and West 
Tarring, again, there were striking differences in the manner of rise 
and progress of the fever, notwithstanding that these two places have a 
common sewerage system. In “ West Worthing,” moreover, which has 
its own separate sewerage system, the disease behaved quite otherwise 
than in “ Worthing,” and instead closely followed the course taken by it 
in West Tarring, which is, as already stated, on the same sewerage 
system as “ Worthing.” 

In view of these facts, it becomes apparent that a sufficient explana- 
tion of the cause of the outbreak of enteric fever in these four places is 
not to be found in infection propagated by emanations from sewers. 


y 


MitKx SUPPLY. . 


In the rapidity with which they obtained their maxima in the four 
places invaded, the enteric fever outbreaks displayed a feature usually 
to be found in epidemics of which the causation lies in milk. On the 
other hand, the persistence of these outbreaks, and their slow subsidence, 
did not harmonize with this method of causation of the fever, nor was 
there that especial incidence of the disease on women and children* so 
characteristic of miik epidemics. It did not seem probable, moreover, 
seeing that all four places receive their milk in large part from the same 
vendors, that two of these places should have keen attacked in April 
and May, and again in June and July, while the other two should have 
almost entirely escaped until July-August. Nevertheless, careful 
inquiry was made into the possible operation of milk supply in causing 
any of the outbreaks in the four localities. In “ Worthing” the source 
of milk supply was ascertained in the case of 1,231 out of the 1,257 
persons attacked. ‘The milk supply of these 1,231 persons came from 
one or other of all the milk vendors in “ Worthing,’ who are 15 in 
number. Similarly the milk supplied to those persons who had con- 
tracted enteric fever in Broadwater, came from six different vendors; 
in “West Worthing” from eight; and in West Tarring from four 








* The incidence of the feyer on sex and age was closely studied in view of this 
and of other considerations. ; 
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sources. Attempt was also made. to ascertain what proportion of the — 
total customers of each separate vendor had been attacked; but the 
difficulties experienced in trying to obtain the number of customers in — 
each instance were found to be so great as to forbid more than an 
approximate estimate on the subject. Suflicient was learned, however, 
to show that the proportion of cases to customers was in no instance 
so exceptional as to point to milk having acted as, the medium of 
propagation of enteric fever in any of the outbreaks in the four places 
invaded. 


WATER SUPPLY. 


In the absence of evidence implicating, as cause of the epidemic, any 
one of the possible agencies thus far discussed, water supply—which 
has.so often been found, elsewhere to have served as the mediom of 
sudden and widespread propagation of enteric fever—naturally came 
under suspicion. 

The four areas affected by the fever are supplied, as stated at an 
earlier stage of this report, with water from three sources, viz., the 
“Worthing ” public service, the * West Worthing” public service, and 
local wells. . A proper comprehension of the part that water’ may have 
played in bringing about the epidemic cannot be arrived at without a 
detriled account: of the circumstances of these water supplies, and the — 
different conditions of distribution of public water service in one and 
another of the several areas. 


The “ Worthing” Public Service. <The: zx Worthing ” Waterworks 
are the property of the Worthing Corporation, and are situated within 
the borough. They are depicted as an irregular blue area on the 
annexed map (Map 1) showing the distribution of the water mains. The 
site is an enclosed plot of ground of about two acres in extent. The 
Chalk here lies at a depth of about 18 to 20 feet from the surface, the 
intervening soil consisting from above downwards of loamy mould, marl, 
and chalky marl. ‘The supply is from certain desp wells and from 


* headings therefrom driven into the Chalk, the water being pumped up 


by an engine on the site. This water is not filtered. The greater part 
of this supply is delivered directly into a rising main, by which it is 
distributed to “ Worthing” and _ to Broadwater, but not to * West — 
Worthing ” or to West Tarring ; the surplus passes into a tank situated 
at the top of a brick tower 90 “feet in height. When this tank is full 
the engine ceases pumping, and the tank water is distributed by eravita- 
tion until the tank is about three parts emptied ; whereupon, this supply 
is stopped, and the engines again pump from the wells directly into the 4 
mains and ‘tank. ‘The supply, therefore, is constant. Tank-water is 
usually distributed by the ** Worthing ” mains from 6 a.m. to 6.30 a.m., — 
and again from 12 noon to 12.80 p.m. ‘The pressure in the mains: while | | 
ihe tank supply is being delivered is about 30 Ibs. per square inch. 
The pressure when water is being pumped directly into the mains is 
25 Ibs. during the day aud 12 Ibs. during the night. If, however, the | 
drains and water mains are to be flushed during the night, ‘the full 
pressure of 25 Ibs. is kept up. 

This water is obtained from three wells with three headings, two. “oe | 
the headings serving as connecting tunnels between the three wells. | 4 
Comprehension of the relationships of these one to another, and of ‘the 
historical description about to be given, will be facilitated by reference 
to the accompanying diagrams (Diagrams Pend thy = 4 

The “ Worthing public service dates from 1857, when ‘the well 4 
shaft marked A in the diagram was sunk. me well lined - with iro: 
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DIAGRAM |. BLOCK PLAN OF WORTHING WATERWORKS, ENCLOSURE AND ADJACENT PART OF TOWN. 
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cylinders, has an internal diameter of 5 feet, and is 68 feet in depth; 
and from the bottom of the well a 19-inch bore-hole proceeds for another 
300 feet. It yields 4,500 gallons per hour, and’ constituted. the sole 
public supply until 1867, when. a.second well-shaft, that marked B on 
the diagram, was sunk... Tuis well (B), also lined with iron cylinders, 
has an internal diameter of 6 feet, and is 104 feet in depth; and from the 
bottom a 26-inch bore-hole proceeds for another 300 feet. It yields 
9,000 gallons per hour... At the time when, well B was sunk, it was 
connected with well A‘by a siphon; for which a tunnel was substituted 
‘in 1880... This tunnel is,at.a depth of 72:6 feet from the surface, and-is 
113+4 feet.in length.. It has an internal) diameter of .6 feet by4 feet, 
sand is lined with’ brick in-cement,)a brick being omitted. every 18 inches 
in the bottom row of each side to permit ingress of water... This tunnel 
yields some 2,000 gallons per hour. |,1m. 1885. the--Corporation again 
sought to augment their supply, and with this view, commenced sinking 
another shatt in the north-east corner of the waterworks enclesure. 
But at a depth of only 18°6 feet from the surface (just. before reaching 
the Chalk and in. circumstances unfavourable therefore to the- quality 
of the discovered water), so large a quantity of water * was encountered 
that the proposed sinking at this spot. was abandoned, and ‘another shaft 
swas ‘sunk; also in 1885, at .a spot, about 60.feet tothe south-west of 
the abandoned shaft. The new wellin this way provided is that marked 
Con the diagram. — In sinking this-well.(C)-a.-small, amount. of water 
was encountered about 20 feet from the surface, after which « gradual 
increase was noted until the excavations terminated. ‘This well lined 
with brickwork in cement, is 72 feet deep, and has an internal diameter 
of 7 feet. It was not provided with a bore-hole, but a tunnel was con- 
structed leading from well C to the tunnel connecting wells A and B. 
This tunnel is 72 feet from the surface, has a length of 234 feet, and 
internal dimensions of 6 feet by 4 feet, and is constructed similarly to the 
tunnel leading from well A to well B. The yield from this source and 
from well C Cw hich supplies the major part) is 7,000 gallons per hour. 
The quantity of water derived from these various sources, however, 
was again found to be insufficient for the increasing population of the 
district, and, accordingly, in the beginning of the year 1893 further 
supplies were sought for. With this view it was resolved to drive a 
_ heading in a north-easterly direction from the bottom of well C, and on 
March 13th this work was commenced. As the work proceeded 
_ several small fissures were encountered, and on April 138th, when the 
heading was 68 feet in length, the total yield was estimated at about 60 
_ gallons per minute. On April 14th, at 2 p.m., a large fissure.estimated 
as yielding 2,623 gallons per minute was cut into. The heading, of 
which the internal dimensions are 6 feet by 4 feet, and of which the 
structure is similar to that of the other tunnels, was at.this time 70 feet 
inlength. So sudden and so great was the inrush of water from the 
fissure now struck, that the men employed in the work of excavation had 
to forsake their tools and run for their lives. The additional water thus 
obtained was forthwith utilised for service to “‘ Worthing ” and Broad- 
water, and from this date forward the supply was derived from all the 
sources I have described. 
+ The “ West Worthing” Waterworks axe the property of a Company 
nag are situated in “ West Worthing” on an enclosed piece of ground, 
which is rather more than two acres in extent. The position of this 
_ site is marked on ae 1. The soil here resembles that described under 





ies idx making further excavations this’ water was seen to well up from: a ‘fissure ‘at 
pete surface of the Chalk at that point. 
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the heading The “ Worthing” Public Service. The Company’s water 


On Enterie Feyer 18 Obtained from two wells in the Chalk. One of these, stated to have 
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been sunk in 1866, is an iron cylinder well, 32 feet in depth, and having 
an internal diameter of 12 feet. From the bottom of the well a dore- 
hole, 8 inches in diameter, proceeds to a further depth of 38 feet. The 
other well, said to have been sunk in 1887, is an iron tube well 130 feet 
in depth, and without bore-hole. Water is pumped from these wells at 
the rate of 20,000 gallons per hour, and pumping is usually carried on in 
winter from 6 a.m, to 1! a.m., and again from 2 p.m. to 6.30 p.m. In 
summer, pumping is from 6 a.m. to 5.30 p.m. with an intermission of one 
hour, viz., 1 p.m.to 2 p.m. There are no means of storage or filtration, 


and the supply, which is limited to “West Worthing” and West 


Tarring, is an intermittent one. 

The remaining sources of supply in the four places, namely, suppRes 
from local wells, need little description. Most of the wells are shallow 
and they are commonly dry steined; some few, however, are deep and 
well constructed. 

Reference to Map 1 wili show the distribution of the two public 
services throughout the four areas. The “ Worthing ” mains, which are 
limited to “ Worthing” and Broadwater, are coloured blue ; the “ West 
Worthing” mains, which supply water only to “ West Worthing” and 
West Tarring, are coloured red. I have already stated approximately 
what proportion of these places are served by local wells; I now append 
in tabular form these facts in detail. 


TaBLE VII. 


SHOWING for each of the Four Areas invaded by ENTERIC FEVER the 
Number of Houses obtaining water from one and another different 


Source of Supply. 























No. of 
: No. of e Houses 
Sanitary District. Seen neat Inhabited Not oh REA served by 
* | Houses. : Local 
Wells. 
« Worthing ” 2,890 2,829 31 
Borough of (‘* Worthing ” Service) 
Worthing - < |“ West Worthing” 347 SAG 2a et 21 
(“ West Worthing” 
Service) — | iP 
West Tarring 229 169 60 
East Preston Village (“West Worthing” | . ) 
Rural Sanitary Service) : 
District - Broadwater 191 65°~)- 126 
Village (“‘ Worthing ” Service) 





Itis now, in the light of these fact, desirable to reconsider the data 
respecting the time incidence of the fever given in Tables V. and VI. 


and in the corresponding charts. Reference to Charts III. and IV. — 


will show that the first fever case of the epidemic in * Worthing, ? 


attacked on April 16th, was followed in a few days by many more cases ; 


and that in Broadwater the first case, occurring on April 27th, was _ 


followed by two further cases in May: whereas in “ West Worthing a 


no case whatever of enteric fever occurred in either April or Cac. and 








r PT . aii —_ ee ; ais |i 








PLAN OF WATER MAINS: WORTHING; WEST WORTHING: WEST TARRING: BROADWATER. 


: PROADW, ‘ | 
eo 


Green Lines. Boundary of Borough of Worthing. 










Yellow ju Line between Worthing and West Worthing. 
pera Lene grocer. Roadways . 

Ble” Vines 7 ae ee Water Mours of Worthing LPublac Service. 
BOD anergy nencssiegy oe nrncceyp tea ae a ye 
Blae urreguloar Area. Worthing Water Works Enclosure. 

Bs ee ee gees Pest West Worthing Water Works Enclosure. 


























| 
L 























Jupd AND C°L™ Livn Langan ce27 








61 


in West Tarring one case only occurred (in early May) during these 
two months. With the exception, therefore, of this solitary case in West 
Tarring, to which I shall return later, every one of the cases (with 
which this report deals) commencing in the months of April and May 
occurred in “* Worthing ” or in Broadwater ; moreover, as has already 
been noted, the further course of the epidemic in these two places was 
very similar. 

These two places, “ Worthing ”’ and Broadwater, it now appears, 
possess to some extent a common water service, that, namely, from the 
‘¢ Worthing ” Waterworks, from which are supplied almost the whole of 
‘‘ Worthing ” and rather more than one-third of Broadwater village. If, 
then, the “ Worthing ” water service were the means by which enteric 
fever was disseminated throughout these two places, two results should 
follow, namely,—(1) That relatively to the total inhabitants in each 
area more persons should be found attacked by the fever in “ Worthing,” 
where there are few local wells, than in Broadwater, where there ure 
many local wells; and (2) That persons in both places, residing in 
houses supplied from local wells, should be found ts have suffered less 
fever than their neighbours who used “ Worthing” water. 

Of these expectations the first has been shown (at an earlier stage of 
this report) to have been fulfilled; “ Worthing” people, as a matter of 
fact, suffered, relatively to the population in each instance, tbree-eighths 
more fever than Broadwater people. The second, therefore, now 
requires consideration. 

In “ Worthing” there are 31 houses supplied with water from local 
wells, and of the inmates of such houses eight were attacked; or one 
person per four houses. On the other hand 2,859 houses in the place 
are supplied with ‘“ Worthing ” water, and of the inmates of these 
houses 1,249 were attacked; or one person per 2-3 houses. This 
smaller incidence on houses supplied by local wells tends, moreover, to 
be reduced still further when the facts as to the persons suffering fever 
in them are studied in detail. For of these eight persons it has been 
ascertained that four had frequently drunk *‘ Worthing” water un- 
boiled, and other two had drunk lemonade made with “ Worthing” 
water. Whether or not the remaining two persons had used this 
water could not be definitely ascertained, but it is worthy of notice that 
the earliest of these remaining cases occurred in September, by which 
time the “ Worthing ” soil may easily have become so far fever-fouled 
as to expose the water in local wells to considerable risk of pollution. 

In Broadwater, on the other hand, 19 out of a total of 65 houses on 
the “ Worthing” Service were invaded by enteric fever; whereas of 
126 houses supplied from local wells only in 12 did the disease break 
out, Thus in Broadwater the fever invaded one out of every 3.5 houses 
on the “ Worthing ” service, and only one out of 10 supplied by local 
wells. Similarly of the 267 persons who inhabited the 65 houses on 
the ‘“ Worthing ” service, 27, or 10 per cent. were attacked ; whereas of 
the 520 persons inhabiting the 126 houses supplied from local wells, 
only 14, or less than 3 per cent., suffered. But the contrast here 
between tle two classes of houses and of persons is much more striking 
when, from those taken ill although residing in houses with local wells, 
there are deducted such as are known to have drunk “ Worthing ” 
water. Thus of the 14 Broadwater persons attacked by fever, notwith- 
standing that they lived in houses supplied from local wells, two were 
at service in and were brought home ill from ‘* Worthing,” and other 
two were at work daily in “‘ Worthing.” These four persons all of them 
admitted having drunk “ Worthing” water unboiled, as also did three 
more of the 14, Of the remaining seven (of the 14) one was removed 
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App. A.No.6. home ill from “ West Werthing” where she was in service; two 
OnEnterio Fever OCCurred in houses in which there had been previous cases ; and one (a 


in Worthing; 


Broadwater, and 


West Tarring : 


| child) was subsequently declared by her medical attendant to be suffer- 
ing not from enteric but from scarlet fever. The remaining three 


by Dr. Theodore (of the 14) are unaccounted for.’ In this way it appears that of the 


Thomson, 


41 Broadwater cases ‘no less than 34 had been in the habit of consuming 
‘‘ Worthing” water ; one was not enteric fever, and as regards ae six 
is there the’ statement ‘that they had not before their : illness use 
$s Worthing * water. (/ 

It is’ evident, therefore, that there was comparative immunity from 
enteric fever of persons, whether in “ Worthing” or in Broadwater, 
who habitually consumed water from local wells; and that there was 


- heavy incidence of the disease on those who used the water delivered by 


the public service in these places. 

- But vif the “ Worthing” public service has been in fault, evidence 
‘Should be forthcoming as £0 some alteration in its constitution parallel to 
the observed outbreak and maintenance of enteric fever among persons 
consuming it. In this aspect, the modification of this water service 
involved in the addition to it of water from a new source in April 1893, 
at-once presents itself for examination. Accordingly it is necessary to 
consider in detail the relations between the provision of the new source 
of supply and the outbreak of enteric fever. | 

‘The first case of the epidemic in “ Worthing” and Broadwater was 
notified on May 8rd, and was quickly followed by several others 
Inquiry as to the actual dates on which all these persons first fell ill, 
established the fact that the first attack occurred on April 16th, the 
second on April 19th, and the third on April 21st. These, and cne 
or two other cases occurring towards the end of the month, were 
followed, from April 28th onwards, by what may be called the main 
body of the first outbreak. But as will be remembered, the large fissure, 
from which by far the greater part of the new supply was drawn, was 
not cut into until April "U4th ; only two days, therefore, before the first 
of these attacks. This fact, notwithstanding that the incubation period 
of enteric fever may be shortened when water is the medium of trans- 
mission, is of a sort to raise doubt as to connexion between the admission 
of water from the fissure in question and the outbreak of the fever ; and 
a fuller account has, therefore, now to be given of the proceedings that 
took place in driving the heading from which the new supply was, in’ the 
spring of 1893, obtained. 


In my previous and more curtailed account I noted that ub aleny | 


large yield from the fissure: struck on April 14th was at onee utilised. 
But I did not state what became of the water, relatively small in amount, 
which had been encountered in the new heading prior to April Lith, 
and this I now do. Before excavation of the new heading was com- 
menced, a sluice valve had been fixed in the tunnel leading from well © 
to the tunnel between wells A and B. This sluice valve, which was 
fixed in the tunnel near its departure from well OC, was intended to. pre+ 
vent water from well C, inclusive of water from the new. heading, 
gaining access to the public service during progress of the new works ; 
since these were necessarily of a nature to cause some tur bidity of the 


water in well C. The fixing of this sluice-valve was completed on 


March 11th, and on March 13th excavation of the. new heading “was 
begun. The heading was driven during the day-time and lined with 
bricks in cement each night. Meanwhile the water derived fr m the 
new heading in course of excavation, with that from well C, to b 
pumped up and either discharged on the surface of the wa 
énclesure, or utilised for seit a ‘and sewer-flushi 1g. 


Tah 


: 
3 
4 
q 

; 









63 


water in question was not entirely thus disposed of, for the pump again App. A. Nove. 
and again became blocked (owing, it is said, to carelessness on the part OW Eniewio Feveh 
of the brick-workers at night) ; and when this happened the sluice- in Worthing 2 
road waiter, and. 

valve was opened, and the accumulated water allowed to pass into the West Tagein net 
public service. Further; whether or not the pump was in ‘working by Dr: Thedtions 
order, all water that accumulated in well C on Saturday afternoons and : 

on Sundays was allowed access to the public service. So that the 
‘inhabitants of ‘‘ Worthing”? were drmking water in small amount'‘from 

the new heading for some days before April 14th. The yield from the 

new heading prior to April 14th, estimated, it will be remembered, at 

60 valions per minute, was derived, it is not unimportant to know, 

according to Mr. Harris the water engineer, mainly from a small fissure 

cut into on April 7th, when the heading was 53 feet long. 

In view of these facts it may be inferred—given infective quality of ° 
the water encountered in the new heading—that the few straggling 
cases that occurred between April 16th and 22nd may have. been 
infected through the medium of the small quantity of water intermittently 
added to the public service from this heading at.a period antecedent to 
April 14th. The main outbreak, however, of late April and early May, Rs. 
occurred, as shown in Charts Ll. and IV., a fortnight to three weeks 
after the date on which the large fissure was cut into; that is, not until 
water from this new source had some time constituted a considerable 
proportion of the total supply. . The incubation periods in this way 
indicated, alike for the initial cases and for cases included in the 
epidemic: outburst in May, are accordingly altogether. consistent» with 
the total fever during April and May, in “ Worthing” and Broadwater, 
having been due to infection conveyed in the water derived from this 
new heading. 

| But, while these facts are such as not merely to harmonise with a 
theory that the ‘ Worthing” public service acted as the medium of 
infection, but even to cast upon that service the most serious suspicion, 
a small amount only of the enteric fever prevalence in“ West Worthing” 
and West Tarring, the other two invaded areas, is susceptible -of similar 
explanation. For, as has been shown, no part of either of these places 
receives water from the “ Worthing ” public service. 

As regards the earlier cases in these localities, indeed, much the same 
history was obtained as in regard‘of those persons in “ Worthing ” and 
Broadwater, who, notwithstanding that they resided in houses supplied 
by local wells, nevertheless suffered fever. ‘Thus, in West 'larring, the 
person attacked in early May was a domestic servant in “ Worthing ” 
who was taken to’ her home in West Tarring after she had fallen ill. 
Similarly every case (except two) known to have occurred in West 
Varring up to the end of the second week in July, either had resided in 
77 Worthing ” and gone home to West Tarring on falling ill, or was at 
work daily in “Worthing ” and had drunk unboiled water there: Of 
the two exceptions, one had drunk aérated waters manufactured ‘in 
“ Worthing” ; the other is not to be thus accounted for. So, too, as 
regards ‘West Worthing,” of the first six persons attacked (up to and 
inclusive of an attack on July 20th), four had drunk unboiled “‘ Worthing” 

_ water: the two others could not be thus accounted for. There can be ¢ 
- no question, therefore, that the occurrences of the disease in * West 
_ Worthing” and West Tarring up to mid-J uly are to be regarded as - 
_ part and parcel of the outbreak in “ Worthing” and Broadwater. But . 
_ the cases that occurred in these places in the Jatter part of July and the 
9 Betty portion of August require altogether different explanation. None 
_ of these persons are known to have drunk “ Worthing” water. Here, 
i tion we. have at “ West Worthing” and West Tarring, outbreaks,— 


: 


aes 
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App. A.No.6. later than the “ Worthing” and Broadwater outbreak, but themselves 
On Enteric Fever Concurrent in point of ‘time—which are not to be ‘explained on a 
an a hypothesis that the “ Worthing ” water had been acting as the 
West Tarring; distributing agent of the enteric fever. The consideration of the 

by De. Theodore causation of these two outbreaks will be resumed later. ] 

: As to the fever in “ Worthing” and in Broadwater, which has been 
provisionally referred to the “ Worthing ” water supply, the question 
arises whether any circumstances have transpired pointing to the 
possibility of this service, especially the section of it which has appeared 
to be implicated in the fever, having been exposed to dangerous 
pollution. 

The “ Worthing” waterworks are on all sides surrounded by inhabited 
houses which drain into the “ Worthing ” sewers. Reference to the 
previously given diagrams (Diagrams I. and II.) will show the relation 
of the waterworks to the more important sewers in the neighbourhood ; 
and also it will be seen from these diagrams that on the site itself there 
exist certain sewage arrangements now disused. These are deserving of 
particular consideration.* 

The sewerage arrangements, now disused, in the waterworks 
enclosure, date back to the time when ‘ Worthing” sewage was 
delivered in the enclosure by the main sewer (entering it from the High 
Street, which lies to the west of the waterworks) into two brick tanks. 
These tanks, shown on the diagrams, were each 36 feet in depth, and 
their contents used to be pumped to a sewage farm, or into a neighbour- 
ing watercourse, known as the Teville Stream.’ The tanks, marked 
respectively “sewage well” and “chain pump well,” were connected at 
their bottom by a 16-in. pipe. From the “sewage well” two carriers 
passed in a south-easterly direction out of the waterworks enclosure, 
One of them was a 15-in. stoneware pipe, the other a i2-in. rising main 
made of iron; and by both sewage was conveyed to the sewage farm. 
These pipes were about 2 feet below the surface of the ground, From 
the “chain pump well” three 15-in. storm overflow pipes passed side by 
side in a north-easterly direction out of the enclosure: two of them 
discharged into the Teville Stream, while the third discharged into the 
Park Road sewer. These pipes were constructed of earthenware, and 
were laid side by side at a depth of about 15 feet from the surface. In 
1880, sewage pumping at the waterworks having been brought to an 
end, the sewer from High Street was bricked across at two points ; one 
within the waterworks enclosure, the other in the street outside; the 
“‘ Worthing ” sewage from this time being made to pass along the new 
main sewer shown by ared line running north-east on the west side of the 
enclosure. At the same time the sewage tanks within the waterworks 
enclosure were filled up with earth. The carrier pipes, however, passing ~ 
from the “sewage well” to the (now disused) sewage farm, although 
rendered useless, were nevertheless left undisturbed ; and they remained 
so until September 1892, when those portions that lay within the 

waterworks enclosure were taken up. Meanwhile the three overflow 
pipes from the “chain pump well” had been, in 1835, blocked up at 
the north-east corner of the enclosure. The method employed i in thus 
dealing with them consisted in taking up about 10 feet of the piping, 
and building a wall of bricks in cement across each end thus exposed, 
and filling in the space between the ends with earth. Accordingly, in 
April 1893, none of these structures had for 13 years been in use for 





* The diagrams show the water and sewerage arrangements on the site and i in its 
neighbourhood as they were on April, 14th, 1893, when the new water supply wag 
struck. | 
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dealing with sewage, though the three overflow pipes from the “ chain 
pump well” remained, save for a length of 10 feet in each instance, 
intact. As before, two of them passed into the Teville Stream, while 
the third remained connected with the Park Road sewer. In the summer 
of 1893, when these overflow pipes came to be examined, they were 
found, at various points between the north-east corner of the waterworks 
enclosure and Park Road, cracked and broken; and they permitted 
leakage of their contents ‘into the surrounding soil.* The particular 
pipe connected with the Park Road sewer had, between the waterworks 
enclosure and Park Road, a fall of sbout a foot, the exact levels being 
as follows :— 


tIn waterworks enclosure near well C -. 5-90 ft. above O.D. 
TA few yards outside north-east corner of 

enclosure - Set oro | Paeaee ~ 
TAt junction with Park Road sewer - 4°86ft. ,, . 


Tf these data be accepted as correct, backing-up of sewage through 
the Park Road sewer into this overflow pipe from the chain pump 
well” need not, in view of the borough surveyor’s experiments, quoted 
on p. 55 of this report, occur under ordinary circumstances ; but it almost 
certainly would occur when heavy rainfall coincided with a tide-locked 
condition of the sewers. Under these conditions sewage would pass 
up out of the Park Road sewer along this pipe to the spot at the north- 
east corner of the enclosure where it was blocked ; and would necessarily, 
owing to the leaky state of the pipe, escape into and pollute the sur- 
rounding soil. Sewage pollution of the soil, accordingly, might have 


occurred in this way, at least up to a point within 30 feet of the spot ° 


beneath which lay in the Chalk the new heading made in 1893. 
But this overflow pipe-sewer is not the only sewer near the water- 
works enclosure, which, on examination made in the summer of this 


* All these pipes contained solid deposit, but it was of different character in each. 
The pipe connected with the Park Road sewer was about half full of moist sediment, 
which was of black colour throughout; the pipe lying next to it was about three- 
quarters full of dry sediment, black on top and of grey colour elsewhere ; and the 
third pipe contained a deposit about two inches only in depth, black on the surface, 
but white underneath and evidently composed of chalk. In view of the extent to 
which the “ Worthing ” sewers back-up, it would follow that when this took place in 
wet weather the pipe connected with the Park Road sewer might fill with sewage, 
whereas the pipes going to the Teville Stream would not. It might, indeed, be held 
that the presence of sewage in the pipe connected with the Park Road sewer is 
indicated by the character of its contents ; and that the tainted but less foul character 
of deposit in the adjacent pipes is explicable by leakage from the Park Road sewer 
pipe, contaminating the contents of the other two, of which the nearer showed most 
pollution. This different condition of contents of the overflow pipes, however, was 
found to obtain also in the case of those portions of them left in the waterworks 
enclosure, which were cut off in 1885 from the remainder of the pipes. The con- 
dition of their contents, therefore, cannot with probability be attributed to recent 
backing-up of sewage. A more probable explanation of the condition of their 
contents is found in the fact that in 1885, prior to the blocking of these pipes at the 
_ north-east corner of enclosure, the water obtained from well C, then in course of 
construction, was pumped into one of these overflow pipes by which it was carried 
off. The pipe into which this water passed was the one now containing a clean 
chalky deposit; and, if it be assumed that the contents of all these pipes had 
formerly been black, it ‘is conceivable that this water cleansed the pipe into which it 
discharged, and to some extent affected also the pipe lying next to this, to which it 
would gain partial access owing to the broken condition of these pipes. These 
considerations, however, do not militate against the conclusion, based on the data 
provided by the borough surveyor of Worthing, that occasional backing-up of sewage 
would take place along the overflow pipe connected with the Park Road sewer. 

{~ These measurements are from O.D. level to the invert of the pipe in each 
instance, 
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year, was found to be defective and permitting leakage into the soil. 
Another such was the Park Road sewer itself; This sewer, constructed. 
of 12-in, stoneware pipes jointed with clay, permitted jeakage at several 


Broadwater, and points, some of its joints gaping. widely. ,It lies parallel to. the east side 


by: Dr. Phedtons: 


- of the waterworks enclosure at;-a-distanee therefrom. of 150 feet, and is 
at its nearest point some 160 feet. fromthe spot under which lies the 
extremity of the new heading. | In addition, to the west of the water- 
works-enclosure lies.a 38-ft. brick. barrel main sewer, some 210 feet 
distant from well C, and some 250 feet from the extremity of the. new. 
heading. This sewer was.also found to be in a leaky condition near the 
waterworks enclosure. Since it lies at a considerably greater. depth 
than either of those already referred to, it. is full of backed-up sewage 
when tide-locked ; that is to say, twice every 24 hours. 

It is sufficiently obvious, therefore, that the so‘l overlying the Chalk 
in which ‘were sunk the wells and headings | furnishing the water 
supplied to *‘ Worthing ”’ and Broadwater, was liable to sustained pollu- 
tion, by sewage. It does not, of course, necessarily follow, because the 
overlying soil was thus liable to pollution, that water taken from. head- 
ings deep below in the chalk would likewise be liable to dangerous 
pollution, Such pollution would, however, be very likely to occur. if 
surface-water were to readily gain access through the Chalk to the water 
below, and there is reason to know that free communication did, as 
matter of fact, exist between. the soil aboye the Chalk andthe. new. 
heading in the waterworks enclosure.. It: will be remembered that in 
the description given, at an earlier stage, of the “ Worthing ” water- 
works, reference is made to the fact that in 1885 a shaft that. was 
being sunk near the north-east’ corner of the enclosure had to be 
abandoned owing to the large amount of water of very doubtful 
- quality that was. encountered within 18°6 feet of the surface. 
The water in this experimental shaft was at the time observed to well 
up from a fissure in the Chalk; and this fissure was situated almost 
directly over 2 ne spot to which the new heading had been —— when 


With ae view, therefore, of: ascertaining whether. or not the fissure 
in. question communicated. with the: new:heading, I caused’ the old shaft. 
of 1885 to be-re-opened toa depth of 22 ft-; and: into’ this ‘re-opened 
shaft I had thrown, on August 17th, a:ton of‘salt in solution. A sample 
of the water contained in well C was taken just before the salt solution 
was.thrown down the shaft, and afterwards samples of this water were 
takencat intervals on the same.and on the two ‘following days.’ These 
samples were subsequently chemically ‘analysed ‘for’ chlorine. The 
addition of the salt solution oceupied a period of an hour and a quarter, 
viz., from. 11:30 am. to 12.45 p, Mm.», and. by 1 p,m.,as- will be seen by 
reference to. the: figares :set, out» in laidendunn ‘A.,.the chlorine. in. the 
water of well'C had‘ enormously: inereased, while it — returned to: its 
usual proportions ‘a few hours later. . 

This experiment-suffices to indicate that the*fissure ‘at the bottom of = 
the abandoned. shaft. freely communicates with. the new heading,* and 
it.is,evident that, given contamination . by sewage ‘of the ground above, 
and :in the neighbourhood of that ‘fissure, dangerous: material could 
readily gain access: to the* “public: Ya ce cine “Had cirotmste. Nees 


Be Lox Ste it dows 


* This was aimeaaeabs BOE is 30 ‘another. “way. “Tn ‘the course ‘of. ‘some 


diving operations-in;the new. heading | at..adater period, it was. observed: that. air. 
bubbled_up through, the water: standing, in.the bottom. of. the. abandoned shaft,’ and 
that this phenomenon. was, repeated, wherever .the divers. were, vais work. ar the 
extremity of the new heading. suk baie 
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permitted, similar experiments. would have been, conducted with the, App, A. No.6. 


overflow pipes from the chain pump well and with the Park Road “On Ba 


sewer. But, owing to a misunderstanding of earlier instructions given, 
a considerable length of these pipes. had been already removed, and.the 


changed from those prevailing in April, that the value of experiments 
in this direction would have been open, to much doubt. However this 
may be, it is now abundantly evident that opportunities for dangerous 
pollution of the “‘ Worthing” water supply were not lacking, and it 
remains but to note the actual condition of this water as shown by 
chemical and by bacterioscopic.examination. 


Several chemical analyses of the “ Worthing.’ water. Ae i as pest 
as after the date on. which the new supply was, utilised, are given in 


Addendum B., and from. these it, will be seen that, as not infr ‘equently 
happens, chemistry failed to detect any definite impurity in. the water, 


' But. the results of bacterioscopic examinations, given in, Addendum.C., 


furnish conclusive. evidence of contamination of this water supply by 


feecal matter. Ina sample taken from well C.on July 26th, and sub-, 


mitted to examination on July 27th, there was found a considerable 
amount of bacterium coli, a certain index of foecal pollution... Again, on 
August 8th, another sample was collected drop. by drop during a period 
of 24 hours from the rising main which. distributes to “‘ Worthing” and 
Broadwater water from the combined sources: of the.“ Worthing ”’ 
waterworks. ‘This sample was submitted to examination on, August 9th 
and in it was found the enteric fever bacillus, as well as abundance of 
the bacterium coli. 


Thus the chain of evidence te ate the “ Worthing” water is com- 
plete. It has been shown that the epidemic of enteric fever, in 
“Worthing” and Broadwater was intimately related in point of time 
to the admission to the “ Worthing ” service of water from a.new source 
of supply; that thereafter the disease became general throughout, the 
areas supplied by this service ; and that within the limits of. these areas 
the incidence of fever was almost wholly on houses. supplied by this 
water. Further, it has been shown that. certain apparent exceptions to 
this rule, were, for the most part, persons who had_ elsewhere consumed 
the water in. question. And now it appears not only that this new 
source of water supply was open to dangerous contamination, but also 
that, by the aid of bacterioscopic examination, demonstration is forth- 
coring of such contamination having actually. occurred. 

Attempts to ascertain whether specific infection from a previously 
known case of enteric fever in the district might have gained access to 
the water supply were unsuccessful. Only two cases notified as enteric 
fever oceurred in ‘ Worthing ” in 1893, prior to the prevalence at the 
end of April. One of these “died. in the infirmary on January. 17th, of 
what was certified to have been typhoid fever and pneumonia. But, this 
date is three months anterior to the outbreak now being considered, and 
it is difficult to suppose that here is to. be found the source of the out- 
break. Moreover, it would seem that doubts exist as to whether this 
was in reality a case of enteric fever. The other. case.of enteric fever 
was one that proved fatal on February 20th, in. West Buildings, 
“ Worthing.” This person was thr oughout her illness, treated at the 
place above named. Sewage from that house would, on. its way to the 
outfall, pass along the main sewer lying. to the west ‘of. the waterworks 
enclosure, which sewer, it will be remembered, was. found, to permit 


leakage into the. surrounding soil. But this. case, also occurred at an | 


interval sufficiently distant ‘to justify hesitation in accepting it as a 
probable source of the subsequent. outbreak... Dr, Kelly, the Medical 
Officer of Health for the district, has suggested that. excremental fouling 
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of the new heading by workmen employed in its excavation, a fact of 


On Enteric Fever which he possesses evidence, may have been the cause of the April and 
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May outbreak. No evidence, indeed, is forthcoming that any of the 
workmen employed were at that time suffering from enteric fever, 
though of course it is not to be denied that slight and ‘ ambulant % 
attacks of the disease are not always recognised. However this may 
have been, the sudden multiplication of attacks in the beginning of July, 
may, with some probability, be attributed to pollution of the water 
supply on a large scale by infective material, derived from the cases of 
the April and May outbreak. The excreta of almost all these persons 
would, like those of the fatal case of February 20th, pass along the 
leaky main sewer that lies to the west of the waterworks enclosure; and, 
in addition, it hasto be borne in mind that the defective Park Road 
sewer, which was connected with one of the overflow pipes previously 
referred to, received the infirmary sewage. In the months of May and 
June, a large number of persons suffering from enteric fever were 
admitted into and treated at the infirmary. Into this institution were 
admitted 27 cases during May, 14 during June, and 9 during July. No 
cases of enteric fever were admitted after July 9th. The Park Road 
sewer was reconstructed in June, but up to June 26th the old sewer 
remained in use. Accordingly up to this date, enteric excreta were 
passing along a defective sewer situated on the east side of the water- 
works enclosure, in addition to the enteric excreta passing along the 
west side in the main sewer already referred to. 


There still remain for consideration the fever-prevalences in “ West 
Worthing” and West Tarring, both of which developed, it will be 
remembered, long after the epidemic had become established in 
“Worthing ” and Broadwater. Each of these other fever-prevalences 
—in “ West Worthing” and in West Tarring respectively—is divisible, 
as will be seen from Table VI. and Chart IV., into two series of cases 
consisting :— 

(1.) Antecedent to mid-July, of a series of earlier cases, few in 
number and irregularly distributed in both places, but tending 
chiefly to affect one particular locality in each. 

(2.) During, and in weeks subsequent to, mid-July, of a considerable 
outburst of fever almost entirely localised in “ West Worthing ” 
and West Tarring, in that section of each of these areas which 
had already especially suffered from the malady. 

The first series, 2.e., antecedent to mid-July, has already been ac- 
counted for; the persons attacked during that period, whether in 
“West Worthing” or in West Tarring, having almost without exception 
become infected in “ Worthing.” It is the outbursts constituted by 
the second series of cases in ‘‘ West Worthing” and in West Tarring 
respectively, that require explanation, and for the following reasons :-— 

(a.) They were found not to be directly referable to antecedent fever 
either in “ Worthing ” or in their ewn localities. 

(b.) They were not attr ibutable, as has already been shown, either to 
defective general sanitar y circumstances or to infective 
emanations from sewers or drains. 

‘(c.) Milk supply, as has been shown in a previous section of this 

report, did not aid in the dissemination of this fever. 

(d.) They could not be considered, if regard be had to the escape of 
large sections of each locality, referable to water supply, unless 
limited areas of their common water service can have become 
infected simultaneously by separate (or preferably by a single) 
fever agency. 

There are, however, certain facts in connexion with the “West 

Worthing ” water service, which ts, as just stated, common to the two 
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places, that tend to throw some light on the matter. These facts in no App, A. No.6. 
way throw discredit on the water at its source, which, as has already oy pnteric Fever 
been stated, is the Chalk below the town, the water being pumped from Solemn 
. : : ; ; - Broadwater, a 
a couple of wells furnished with bore-holes, Chemical analysis of this West Tarring; 
water (see Addendum B.*) has invariably attested its purity, and no jy Dr. Theodore 
change has been made in the source of the supply during several years. 
Moreover, such enteric fever as has in other years occurred in the area 
supplied by this service has never been distributed in fashion suggestive 
of contamination of the water supply as a whole. If, therefore, the 
“ West Worthing” water is to be thought of as concerned in the 
localised fever witnessed in 1893 in ‘‘ West Worthing’ and West 
Tarring, there is almost involved a presumption that this water supply 
became contaminated after withdrawal from its source; namely, in the 
mains of the water company. And there is, to say the least, possibility 
that specific infection in this sense of these water mains, or some of 
them, may have occurred in 1398; as will be seen from the considerations 
that follow. 
The conformation of the ground in “ West Worthing” is such that its 
highest points are to be found along a ridge which runs through it from 
east to west. This ridge is to the north of a line drawn east and west 
through the centre of the place. From this ridge the ground slopes 
gently on one side to the south and on the other to the north. Most of 
the houses in “ West Worthing” lie on the south of this ridge; and all 
the houses in West Tarriug to the north of it. The water mains follow 
the contour of the ground. As the “ West Worthing” water supply is 
usually intermitted for a considerable interval of time between the after- 
noon of one day and the morning of the next, the higher portions of the 
water mains tend to become emptied as the water flows down into the 
lower portions of the service. I have satisfied myself by personal 
inspection that this condition may exist, and the accompanying diagram 
(Diagram III.) illustrates this state of things. The invaded area in 
“West Worthing ” is at the lowest inhabited point of the slope on the 
southern side of the ridge ; the invaded area in West Tarring is at the 
lowest point of the slope on the northern side. If, then, any infective 
material were to gain access to the higher “ West Worthing” water 
mains it would, under the conditions described, gravitate to these two 
areas, and tend to lodge in the water mains there. Owing to the kind 
of street hydrant with which nearly all mains on the “ West Worthing ”’ 
service are fitted, the contained water is especially liable to risk of 
pollution from matters cast on the roadway. The prevailing pattern of 
hydrant is that known as the “ ball-hydrant,” of which illustrations are 
annexed. 





* Not reproduced, 


“App. “ No. 6. 


TCT, OLS STe 
On,Einteric Fever, 
in, Wonthing, — 
Broadwater, and 
West Tarring ; 
by Dr. Theodore 
Thomson, 


70 


This hydrant consists of an iron pipe which communicates with ‘the 
water main below, and in which is enclosed an ebonite ball. This 
ébonite ball is driven by the pressure of the water below up against a 
‘flange lined with india-rubber, and when thus situated prevents egress 


‘of water and ingress of foreign material. The whole is enclosed in an 


‘iron box. with keyhole. The interior of the box not infrequently 
contains filth which has gained access by the keyhole of the hydrant 
box. Whe the pressure in the main falls below a certain ‘amount, 
stated to be about 6 lbs. per square inch, the ball drops, and filth from 
the hydrant box or from the roadway may readily pass into the water 
mains. I ascertained by actual inspection at a time when the engines 
had for several hours ceased pumping, that the balls in the hydrants of 
the “ West Worthing” service actually had dropped in the majority 
of instances, and that fouling of water in the mains below was thus 
rendered possible. Infective material, therefore, might in this way have 
gained access to the mains of the “ West Worthing” water service, 
near the summit of the ridge above referred to, and might then, owing 
to the conditions that [have just described, have especially affected the 
two localities in which the disease was found chiefly to have prevailed. 
As a matter of fact, there was in 1892 a small outbreak in * West 
Worthing ” and West Tarring which was localised in much the same 
way as the outbreaks now under discussion, and which Dr. Kelly, in his 
report on that outbreak, attributed to infection of water mains through 
ball hydrants. “ig 
With a view of ascertaining whether the water in the “ West 
Worthing ” water mains differed bacterioscopically from the same water 
at its source, samples of the supply were submitted to Dr. Klein from 
the rising main at the waterworks, and from a tap in Brunswick Road, 
a street situated in that section of “ West Worthing” where there had 
been exceptional prevalence of fever. Unfortunately, however, ‘this was 
not done until August. 21st, when the acmes of the fever outbursts in 
“West Worthing ” and West Tarring were past ; and, whether for this 
or for other reason, the result of Dr. Klein’s examination of the water 
was negative. Neither in the water from the rising main, nor in that 
from the main situated in the fever-invaded section of “ West Worthing,” 
was either the enteric fever bacillus or the bacillus coli discovered. 
(See Dr. Klein’s report in Addendum ©.) But while this bacteriological 
evidence fails to afford confirmation of the belief that specifically infected 
material had gained access to the “ West Worthing” water supply, it 
caunot be held as proof that this water was free from infection at the 


- time when fever was most prevalent (during the period mid-July to 


mid-August) in the invaded areas, nor, indeed, that it (or some of it) 
was not specifically polluted at the time when the samples were collected. 
For specific organisms are usually present in water in small amount only, 
and may readily be absent in small samples selected for examination out 
of the total bulk of water. | 

Upon a balance of considerations I incline to belief that the fever 
outbursts in “ West Worthing’ and West Tarring, during the period 
mid-July to mid-August, and in subsequent weeks, are referable to 
localised infection of water mains in the invaded sections of these 
places. 

In what particular way the water in the “ West Worthing” water 
mains may have become specifically infected there is not sufficient 
evidence to show. It has been suggested that the “ West Worthing ” 
and West Tarring outbreaks might te explained by the fact that during 
« few days in July and August 1893, the “West Worthing” streets 
were, for the first time for 24 years, watered with “* Worthing ” water. 
This step was taken owing to an unusually heavy drain on the “West 


| 


Worthing” supply, which was being utilised to fill with drinking water . App. A. No.6. 
tanks scattered about “ Worthing. ” “Tt 1s “easy “to see that” if the On Ruteridibewer 
“ Worthing ” water used to water “ West Worthing” streets contained in Workin, ot | 
infective tated contamination of the “‘ West Worthing ” water supply Eines tore 
would readily take place when the balls of the hydrants had dropped hy, Dri Thesdigue 
‘during intermission of water pressure in the mains; and that“ Worthing ” 
water distributed by water carts along the crown of the ridge before 
described, would gravitate during intermission of the ‘‘ West Worthing ” 
service to the lowest points of the water mains in “ West Worthing ” 
and West ‘Tarring respectively. 
There is, however, some discrepancy in the evidence as to the exact 
date on which “Worthing ” water was first employed in this way. The 
foreman, whose duty it is to look after street watering, maintains that 
“Worthing” water was thus used for the first time on July 28th, 
‘whereas the “ West Wor thing’ waterworks’ books show that no “ West 
Worthing ” water was used for street watering from July 25th to 
August Sth, both dates inclusive. ‘There was no rain on the 25th or 
27th July to render street watering unnecessary. But even assuming 
the 25th to have been the date on which the ‘‘ Worthing ” water was 
first employed for street watering, the circumstance of its employment 
cannot be considered as accounting for the earlier part of the outbreak, 
ze., that on July 27th and days following, unless, indeed, the incubation 
period in these earlier cases was more than ordinarily brief. 
Examination of the rainfall register suggests that possibly infective 
matter may have been washed during a rain-storm into the mains when 
the hydrant balls had dropped from lessened pressure. It was noticed 
that there was heavy rainfall about the 15th and 16th July, that is, 
some 12 days before the commencement of the outbreak, and at a time, 
therefore, consistent with relation of cause and effect between the 
exceptional rainfall and the outburst of fever in “ West: Worthing” 
-and West Tarring. <A considerable amount of rain fell also on July 19th 
and 20th, and again on July 23rd. 
The conclusion to be arrived at on the whole of these facts is that « 
the subsidiary outbreaks in “West Worthing” and West Tarring 
resemble the outbreaks in “ Worthing ” and Broadwater in their having 
been due to infective material which gained access to and was distri- 
puted by the water service. But they differ from the manifestations of 
~ the disease in ‘“‘ Worthing” and Broadwater in so far as they were not 
general throughout the whole of “ West Worthing” and of West 
Tarring, but were almost entirely limited to two localities in these 
areas; and they differ also in that the evidence points rather to local 
infection of water in the mains than to pollution at its source, as was 
the case with the ‘“ Worthing” service. How the infective material of 
enteric fever gained access to the “ West Worthing” water mains there 
is not sufficient evidence to show. 


ACTION TAKEN BY THE Town Counci, OF WorTHING AS URBAN 
SANITARY AUTHORITY. 


# In view of the outbreak of fever in May 1893, a special meeting of 
the. Sanitary Committee was held on the. 15th of ‘that month, and the 
_ following recommendations were made, viz. :— 
““(a.) To empty, cleanse, and hot limewash the reservoir on the top 
of the water tower. 
2 « (b.) To cleanse and flush out the water mains, hydrants, aid dead 
ends of mains. 
by “(e)" That notice ‘be given to the inhabitants, by placards and by 
_ advertisement in the local papers, to boil all water and milk 
“" previous to use. 


* 
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“(d.) To flush the house drains and sewers. 

*‘(e.) To disinfect excreta of infected patients. 

““(f.) To provide hospital accommodation, and nurses to attend the 
sick. 

“‘(g.) To submit samples of water to bacteriological analysis. 


Consequent on these resolutions the following steps were taken, 
V1Z. :— 


The reservoir ou the top of the water tower was emptied, cleansed, 
and hot limewashed during the night of the 15th-16th May. This 
procedure was repeated on June Ist and on September 22nd. The work 
of placing hydrants at all dead ends of water mains not already provided 
with these was begun on May 15th. On the same date the water mains 
were flushed and the hydrants blown out. This flushing of water mains 
was frequently repeated every day for a fortnight, and at occasional 
intervals up to the end of November. Besides the publication of warn- 
ing advertisements in the local papers, a card was sent to each house in 
the borough cautioning the inhabitants against the use of unboiled water 
or of unboiled milk. Printed notices and handbills containing similar 
instructions were freely distributed on several occasions. Samples of 
water were taken and sent to Professor Crookshank, King’s College, 
London, for bacterioscopic examination, as follows :— 

From well C, May 16th (this was broken in transit). 

From tank, May 15th. 

From well C, May 22nd. 

From well C (two samples), June Sth. Sve 

At subsequent dates the following further steps were taken in con- 
nexion with water supply :—On June 17th a circular letter was sent to: 
all owners of property and house agents in the borough, requesting that. 
all drinking water cisterns should be cleansed and wiped dry. In the 
case of empty houses this was required to be done forthwith. Tanks for 
a special supply of water for drinking and cooking purposes were placed: 
at convenient points in the streets on July 18th. At this date, and for 
some time afterwards, water was supplied to these from the ‘ West. 
Worthing ” waterworks. 

On July 29th, under direction of the Sanitary Authority, an attempt. 


--was made by a skilled diver to close the fissure in the new heading 


from well C at the Worthing waterworks, but without success, <A 
second and more carefully considered attempt was made on August 23rd 
by two experienced divers, but this also failed. The object in view in 
making these attempis to close the fissure was the exclusion from the 
“‘ Worthing ” public service of the water contributed thereto from this 
fissure. In this way it was hoped that further pollution of the public 
water supply would be avoided. 


Steps were also taken with the view of acquiring a new and pure 
water supply of a permanent character. To this end, and in conse- 
quence of an application made by the Worthing Corporation for loan of 
3,000. for preliminary expenses in connexion with works of water 
supply, a public inquiry was held at Worthing on August Ist by the 
Board’s Engineer Inspector, Mr. Arnold Taylor. At the inquiry it 
appeared that the source of such new water supply had not yet been 
decided on, and up to the beginning of 1894 no definite scheme of 
works for a permanent water supply had been submitted by the Sanitary 
Authority to the Board. 


Meanwhile a shaft was sunk in the Chalk near the village of Broad- 


water, from which, it was hoped, a temporary supply wouid be obtained 
sufficient in amount to enable the Worthing Corporation to entirely 
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and at onge dispense with the existing polluted public service. From 
September 4th onwards the street tanks, before referred to as furnishing 
the inhabitants with a special supply of water for drinking and cooking 
purposes, were filled with water from this new well near Broadwater ; 

and on September 22nd these Broadwater works had so far progressed 
that it became possible to pump the new supply into the mains of the 
-“ Worthing” public service. Since September 22nd, therefore, the 
polluted supply has been entirely replaced by the Broadwater supply. 
For a time, however, the street tanks still continued to be filled from 
the Broadwater new well, the water in the mains, which had not as yet 
been disinfected, being supplied chiefly for drain-flushing purposes; but, 
according to Dr. Kelly, the Medical Officer of Health for the borough 
of Worthing, many persons probably took their water direct from the 
mains for drinking and cooking purposes. ‘The provision of this tem- 
porary supply of water from the Broadwater well was duc to the ener gy 
of Mr. Alderman Cortis, a member of the Worthing Sanitary Authority, 
at whose cost, indeed, the necessary initial works were taken in hand. 
Later, with the view of disinfecting the water mains of the “ Worthing ” 
service these were, on the evening of October 21st, charged with lime- 
water, and were kept so charged during the two days following. 


Isolation of Persons attacked by Enteric Fever.—In the absence in 
Worthing of hospital accommodation for infectious diseases, the following 
special arrangements were made for the isolation of cases of enteric 
fever :—On May 16th the Committee of the Worthing Infirmary set 
aside nine beds for the treatment of enteric fever, and on May 19th 
two hospital tents, each containing eight beds, were erected for the same 
purpose in the infirmary grounds. The following places were sub- 
sequently converted temporarily into hospitals for the reception of 
enteric fever, namely :—On July 7th, the Richmond Convalescent 
FHlome; on July 12th, the Newland Road Mission Room; on July 15th, 
the Lyndhurst Road Primitive Methodist Chapel; on July 17th, the 
Travellers’ Rest ” lodging-house; on July 18th, the “ Retreat,” High 
Street ; on July 26th, Mr. Ralli’s private hospital on Marine Parade. 
In all 422 enteric fever cases from the borough of Worthing were 
admitted into one or other of the foregoing institutions, A staff of 
nurses was engaged for each of these places, and, in addition, the 
Nursing Association provided, at the expense of the Worthing Corpora- 
tion, nurses to attend the sick at their own homes. Pony carriages 
were used to convey these nurses from house to house ; and in this way 
persons treated at home were visited at least once and frequently twice 
each day. 


Convalescents.—Accommodation for convalescents from all invaded 
areas was provided in homes temporarily taken at Goring, Findon, as 
well as at Chichester House and Milton House, Worthing. Expenses 
in connexion with these homes were met by the “ Mayor’s Sick and 
Poor Fund.” 


Disinfection.—Infected rooms found to be overcrowded or in a dirty 
state were fumigated with sulphur and afterwards cleansed and white- 
washed. Disinfectants were supplied gratis to inhabitants of the 
borough from May 8th to the end of August. After the latter date 
they were supplied to the hospital institutions only. 


Drain flushing.—During continuance of the epidemic special gangs 
of men were employed in flushing, by means of fire-hose attached to 
street hydrants, the drains of houses invaded by fever. ‘This was done 
daily in the majority of cases and at least three times — in the 
remainder. 
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Action BY THE, Kast Preston Rurat Sanitary AUTHORITY. 


Similar precautions in the matter of warning inhabitants against 
drinking unboiled water or unboiled milk, and as regards disinfection 
and drain flushing, were observed in the villages of West Tarring and 
Broadwater, "Phese places are devoid of hospital accommodation for 
infectious diseases and accordingly the following temporary arrange- 
ments were made. At West Tarring the Public Reading Room was on 
July 14th utilised for the reception of cases of enteric fever, and on 
August 9th the Infants’ School was devoted to the same purpose. In 
all 32 patients were thus accommodated. At Broadwater the Public 


. Reading Room was, on July 20th, employed for the reception of cases 


of enteric fever, of whom 22 were in this way accommodated. 


The history that has been set forth of the severe outbreaks of enteric 
fever in the’ four areas of “ Worthing,’ ‘“ West Worthing,’ West 
Tarring, and Broadwater, adds one more instance to the already lengthy 
list of examples of the disastrous consequences that may result from a 
specifically polluted public water supply, From it as matter of first 
instance and of chief importance, the several Sanitary Authorities should 
learn the necessity of supplying a water pure at its source and free from 
risk of pollution after collection and during delivery. To fulfil this end 
they cannot display too great energy in pushing on the wor ks necessary 
for the provision of a pure supply of a permanent character. The present 
supply procured from the well near Broadwater village, while un- 
doubtedaly preferable to that which it has replaced, is nevertheless not 
one that can be regarded as beyond risk of contamination. It is too 
near the village of Broadwater and to other human habitations to be 
beyond suspicion of pollation. And indeed certain — bacteriological 
analyses that have been made of the water, supply by Dr. Klein, and of 
which anaccount is given in an addendum to this report (Addendum C.) 
suffice to show that the water contains impurities which are of a 
character raising suspicion that it may in its turn become specifically 
polluted so as to distribute disease throughout the area of its supply. 
It is therefore most desirable that a water of undoubted purity should 
be made available for use as soon as possible. Further, the avoidance of 
risk of local pollution of water mains should be a matter of the most 
serious care to the Sanitary Authorities of the districts concerned. 
That this is liable to eccur in the case of an intermittent supply 
delivered through mains fitted with ball hydrants is unquestionable ; 
and accordingly this matter should receive most careful consideration. 

The sewerage arrangements of the several areas dealt with in this 
report are very unsatisfactory. In addition to the defective condition 
of many sewers in ‘ Worthing ” and ‘‘ West Worthing,” due to faults of 
construction and to insufficient fall, the two systems of sewers which serve 
“ Worthing” “ West Worthing” and West Tarring are tide-locked, 
and consequently sewage backs-up in them during large part of the 24 
hours. In Broadwater, again, there is no proper system: of sewerage at 
all; such drainage as exists being into cesspools or into fields and 
ditches. It is the duty of the respective Sanitary Authorities to remedy 
these defective conditions without delay. The need for action of this 
sort has been recognised by the Worthing Town Council who have 
made applications ‘to the Board for sanction. to a loan of 36,3002. 


-for works of sewerage. Inquiry.as to the matter of this application 


was on December Mth, 1893, made at Worthing by then en 
Engineer Inspector, Mr. Arnold Taylor. 
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Other administrative shortcomings, referred to in the body of this 
report, those, for instance, in connexion with house drainage and dis- 
posal of refuse and excrement, deserve the attention of the Sanitary 
Authorities of ‘‘ Worthing,’ ‘“ West Worthing,” West. Tarring, and 
Broadwater ; but in the , first instance and. principally they should deal 


with the important questions of how to provide pure and sufficient 


water supply and efficient sewerage arrangements. 


ADDENDUM A. 


Suow1ne, in parts per 100,000, the amount of Chlorine..pr resent j in péctav 
samples of Water collected from Well 0. of the ‘* Worthing ” water- 
~ works prior, as wellas subsequent, to pouring a ton of salt in solution 
sb down the 1885 shaft (re- opened # for this purpose in Ie). - 


Chlorine parts 





Sample. Date and Hour when Sample was taken. per 100,000. 
A | August 17th, at 11.30am. | - . - |. 5°0 
B jo obec Die 2 et aa s. - | 35°38) 
Cc zs » 3 p.m. - - - 8°83 
D as +.8 Dan. - er aie os 
E * >, 9 p.m. - - ~ hy? ig 
F », 18th, at 9.15 a.m. - - - 5°0 
G » 9.380 a.m, - = - Sor? 
H wuet4 >, 3.15 p.m. - - ‘. 5°0°° 
I 33 , 9 p.m. - SHEA Oe) 5°0- 
K »» P9th, at 9.30 a.m. - a {iSite 5:0” 
L ‘ 9 a 7 p-m. 4 re = 5° 1 


ADDENDUM B. 


(Not reproduced.) 


+ * Phe salt iidtion was, poured down this shaft on August 17th, 1893. The 
Brocess commenced at 11.30 a.m., immediately after Sample A. had Sen i rae and 
continued until 12. 45 p.m., when it terminated. 
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ADDENDUM C. 


SummariEs of Dr. Klein’s Reports on Samples of ‘“‘ WortHine” and of 
‘West. WortHING”’ Waters submitted by him in 1893 to Bactrrio- 
scopic EXAMINATION. 


The following samples of water were submitted to Dr. Klein for 
examination :—* } 
A. “ Worthing ” water supply, taken July 26th. 


B. Do. do. taken August 8th. 

C. ** West Worthing” water supply, taken August 21st. 

Ds Do. do. do. do. 

E. Do. do. ~ taken December 7th. 

F. “ Worthing ” temporary supply from Broadwater, taken Nov. 29th. 
G. Do. do. do. do. taken Nov. 30th. 
a. Do. do. do. do. taken Dec. 7th. 
I: Do. do. do. do. do. do. 

Ky Do. do. do. do. do. do. 


Methods of Kxamination. 


The methods of examination resorted to were as follows. With the 
view of ascertaining the quantity of micro-organisms per cubic centimetre - 
of the water under investigation the ordinary method of plate cultivations 
was employed. This plan consists of adding to nutrient gelatine in a 
fluid state a small quantity of water to be examined (the amount employed 
varying from one c.c. to a fraction thereof), shaking the mixture so as to 
aid distribution of the water throughout the gelatine, and then pouring 
the mixture on plates. These plates, on which the gelatine mixture 
solidifies, are then transferred to an incubator and maintained at a 
temperature of 20° C.; and by subsequent observation the number and 
nature of the organisms that grow on the gelatine are ascertained. 

Another method was resorted to in searching for particular microbes in 
water from a given source, and for the following reasons :— 


(a.) The bacillus coli and the enteric fever bacillus,, when present in 
drinking-water, exist there for the most part in relatively small propor- — 
tion. Thus, if only a small quantity. of water, such as one c.c., be 
examined, it is likely that the organism, sparingly present in the total 
bulk of water, may not be present in a small sample, although present in 
a larger bulk. 


(b.) Ifthe numbers of other micro-organisms amounts to several hundreds © 
or more per c.c.—and this is usually the case when water is unfiltered— 
there is risk that the numerous colonies of these may on plate cultures — 
obscure and prevent recognition of scantily present bacillus coli or enteric 
fever bacillus. 


(c.) One of the bacteria most frequently found in water is the bacillus — 
fluorescens liquescens, which grows much more rapidly than either the — 
bacillus coli or the enteric fever bacillus, and liquefies gelatine very — 
quickly. Abundance of the first-named bacillus in the water under — 
examination would accordingly, by liquefaction of the gelatine mixture, 
tend to prevent detection of either of the last-named bacilli. With the — 
view, therefore, of overcoming these difficulties the following means were — 
adopted : 





* Tn each case a gallon of water, collected in a clean jar, was sent for examina- 
tion. Prior to collection of the sample the jar was rinsed with water from the — 
source from which the sample was about to be taken. 


ri 


(1.) A considerable bulk of water (from 1,500 to 2,500 c.c.) was submitted 
to examination. For this purpose the quantity to be examined was 
passed through a sterile Berkefeld filter, which retained on its outer 
surface all or nearly all the particulate matter contained in the water. 
The matter thus retained on this outer surface was then brushed with a 
sterile brush into 20 c.c. of sterilised water and mixed therewith. Of this 
mixture 1 c.c. was added to each of a series of gelatine plates and broth* 
tubes. Accordingly these tubes and plates contained all or nearly all the 
particulate maiter of the total quantity of water selected for examination. 


(2.) To prevent obscuring of the bacillus coli or the bacillus of enteric 
fever by other organisms that grow more rapidly than they, or that soon 
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liquefy the gelatine, a small quantity of phenol was added to the culture | 


media. For this purpose a 5 per cent. watery solution of phenol was 
used, and this solution was added to the culture media in the proportion 
of 1 of the former to 100 of the latter. The added phenol, which does not 
interfere in any way with the growth and multiplication of the bacillus 
coli or of the bacillus of enteric fever, exerts a marked inhibitory effect 
on such water bacteria as bacillus fluorescens liquescens, the proteus 
vulgaris, and others; and, by retardation or suppression in this way of 
growth of these latter organisms, better opportunity is afforded of 
detecting in waters examined the presence of the bacillus coli or of the 
bacillus of enteric fever. 


The gelatine-plate and broth-tube cultures thus prepared, were in- 
cubated at a temperature of 20° C. and of 387° C. respectively. From 
growths of the bacillus coli or the enteric fever bacillus obtained in these 
ways sub-cultures were made in the ordinary manner. 


Features characteristie of Bacillus Colt and of the Hnteric Fever Bacillus. 


Bacillus Coh. | Enteric Fever Bacillus. 





| 
. | are Py 
Shorter and less mobile than the enteric | Longer and more mobile than the 


fever bacillus. | bacillus coli. 
Forms gas bubbles in gelatine shake | Does not form gas bubbles in gelatine 





cu'ture. shake culture. 
Curdles milk in 1-2 days at 37° C. Does not curdle milk. 
If grown in broth for several days forms | Gives no indol reaction when grown in 


indol. broth. 








The above tabular statement embodies the chief distinctive features of 
the bacillus coli and the enteric fever bacillus, derived respectively from 
the contents of the healthy human intestine and from the tissues of 
enteric fever. Other points are as follows. In gelatine stab culture and 
in gelatine surface cultures these bacilli are alike in general appearance 
save in two respects, viz.: (a.) that the bacillus coli grows faster than the 
enteric fever bacillus, and (0.) that in gelatine stab-culture the former 
organism forms on the upper surface of the gelatine a larger plate-like 
growth than does the latter. On gelatine plates both organisms form on 
the surface of the culture medium colonies which present the appearance 
of flat, crenated, or irregularly outlined patches, thinner at the periphery 
than at the centre, translucent by transmitted light, greyish by reflected 
light ; while colonies of both organisms, growing beneath the surface and 
embedded in the gelatine, are rounder than surface colonies, and appear 
of a brownish colour by transmitted light. Neither organism liquefies 
gelatine. Their growth on agar and on potato affords no definitely dis- 
tinctive feature ; although, as a rule, the bacillus coli forms on potato a 
brownish growth, while the bacillus of enteric fever forms on the same 
medium a colourless growth. 


* Beef broth: alkaline: with one per cent. peptone and one per cent. salt added. 
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‘Rerorts oN WATERS sUBMITTED TO. HxAMINATION. 
“ Worthing *’ Water. 


Sample A.—Taken on July'26th from well C of the: “ Worthing.” 
waterworks. 2 | . iret 

Cultivations were made on four non-phenolated gelatine plates in the 
ordinary manner. In this way, the following common water bacteria 
were isolated. Sots . % i ° 

(a.) Bacillus fluorescens liquescens ;, found in all four plates. 

(6.) Cocci, non-liquefying and liquefying; found in all four plates. 

(c.) Bacillus mesentericus ; found'in three plates. _ : 

(d.) Proteus vulgaris ; found in three plates. _ 

(e.) Bacillus fluorescens putidus ; found in two plates. 


Cultivations in four:phenolated broth tubes and. six phenolated gelatine 
plates were made with ‘the particulate: residue of 2,500:c.c. of this water. 
sample driven. through a’ Berkefeld filter, and with. result: as follows. 
pos varieties of organisms were’ isolated, which presented. the following. 
eatures :— | 


(a.) All six formed gas bubbies in gelatine shake cultures. 
(6.) Five coagulated milk rapidly; while one made the milk thick but 
did not produce. complete: coagulation. r 

(c.) Five gave the indol reaction; while:one did not: give this reaction. 

The appearance of the. colonies formed by each of these organisms on 
gelatine plates, their manner of. growth in shake and stab::cultures, and 
the morphological characters of the individual organisms forming these 
colonies were typical of bacillus-coli. At least five, accordingly, ofthese 
Six organisms are to be regarded as bacillus-coli. 

No enteric fever bacilli were isolated from this water. 


Sample B.—Collected, on August 8th, drop by drop during a period 
of 12 hours from the raising main in the ‘*‘ Worthing ” waterworks yard.* 
Of this water 1,500 c.c. were passed through a Berkefeld filter; and the 
particulate residue on the filter was distributed among several phenolated 
broth tubes and phenolated gelatine plates. In all these tubes and plates 
the bacillus-coli developed abundantly ; and, in addition, a few other 
colonies were detected—two in one plate and one in another plate—which, 
on sub-culture, presented, morphologically, as well as culturally, all the 
characters of the enteric fever bacillus. 


“West Worthing.’’.. ater. 


Sample C.—Taken on August.21st from a,house-tap connected directly. 
with a, main situated in a street, within the area of ‘ West Worthing ” 
that showed. exceptional. prevalence.of. enteric fever... In this sample. 
search, was made only. for the. bacillus coli and the bacillus of. enteric. 
fewet-< Neither,of these organisms .was. recovered: from the cultures. 
made. oe 


Sample D.—Collected, on August 21st, drop by drop during.a period: — 
of three hours from the rising main in the ‘* West Worthing” waterworks: 
yard. Asin the case of Sample O, search was. in this instance made 
only for bacillus coli and the enteric fever bacillus, and here also with 
negative results. . . 


Sample. H,—Taken, on December 9th, from a tap in a house situated in 
Brunswick Road, ‘‘ West Worthing.” This water was found to contain 230: 
microbes per c.c.; and of these microbes 50 were liquefying organisms. 








* The water passing along these mains is derived from all the wells, tunnels, and 
headings in the “ Worthing ” waterworks yard, and includes, accordingiy, water from 
well C and from the new heading. . 
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Search was made for the bacillus coli and for the bacillus of enteric 
fever, but with negative results.* \— POL OPTSOS AO RS TEOGE 0413 


Worthing Temporary Supply from Broadwater: Wells... > 
Sample F.—Taken from water mains in “ Worthing ” on November 
29th, 1893. The waterin the mains: was. derived from the-new well’at 
Broadwater, ~ je | gk 
With the view of estimating the number of microbes per c.c. ofthis 
water, cultivations were made on four ordinary gelatine plates, 1s ove.) of 
the water being used for two ofthese: and’ 4 c.c. for’ the: remaining two. 
Asresultit ‘was? found that microbes were! present! to: the very large 
amount 6f'50,000' per e2c..°°Of these microbesifrom 10,000 to 125000" were 
liquefying organisms: In‘searchin@ for bacillus*coheand the. bacillus of 
enteric fever, 1,600 c.c. of water were employed. Among: the colonies 
appearing in cultures made from the particulate residue of this water. on 
the Berkefeld filter, some were observed: which. in, aspect, size, and shape, 
bore a distant. resemblance to, one.or other. of the ,bacilli sought:.for : but, 
in; sub-cultures,, the growths . that) appeared. from,these did. not,.show 
fandamental.characters:by which any one of them.could be, identified, as 
either-bacilles colior the bacillusof enteric fever. 259 rye “ein W 
Sample G.—Taken, on November 30th, from the well at’ Broadwater 
from which was obtained the Worthing temporary supply. The pro- 
cedure adopted in the case of this water was the same as that. employed 
for Sample F. Asin Sample F there were about 50,000-.microbes, per 
c.c.; but of these only some 60 or 80 were liquefying organisms, a 
proportion much smaller than obtained in Sample F. In Sample G 
organisms distantly resembling bacillus coli and the enteric fever bacillus 
were observed; but, as in the case cf Sample F, these could not on 
sub-culture be identified as belonging to either of the species they 
resembled. 


Sample H.—Taken, on December 7th, from the reservoir in the town 
in the ‘‘ Worthing” waterworks yard. The water in this reservoir was 
at that time derived from the new well at Broadwater. 

This water was ascertained to contain 8,800 microbes per c.c.; of these 
microbes 150 were liquefying organisms. Several colonies were also 
observed which bore resemblance to either the bacillus-coli or the 
bacillus of enteric fever; but none of these, on further examination by sub- 
culture, presented features characteristic of either of the species they 
resembled. 

Sample I—Taken, on December 7th, from a house tap in ‘‘ Worthing.” 
The water obtained from this tap was derived from the new well at 
Broadwater. 

The number of microbes per c.c. of this water was found to be 600; 
and of these microbes 10 were liquefying organisms. Search for bacillus- 
coli and the bacillus of enteric fever revealed the presence of two 
colonies bearing resemblance to colonies of these organisms. They 
were, it should be noted, different in appearance from those noted in 
Sample H as also resembling bacillus-coli or the enteric fever bacillus. 
The organisms composing the two colonies found in Sample J resembled 
the bacillus of enteric fever in their great motility, in their size, in their 
inability to form gas bubbles, in their aspect when growing on gelatine, 
whether in its surface or in its substance, in the slowness of their growth, 
and in their inability to curdle milk or to form indol; but they differed 











* On January 29th, 1894, while this report was passing through the press, three 
samples of the Broadwater supply and one of the “ West Worthing” supply were 
forwarded to Dr. Klein for examination. Of the three samples of the Broadwater 
supply one was taken from the well at Broadwater, one from the reservoir in the 
“ Worthing ” water tower, and one from a main in “ Worthing.” ‘The three last- 
mentioned waters contained respectively, 68 microbes per c.c., 912 microbes per 
c.c., and 164 microbes per c.c. The “ West Worthing” water contained 196 
microkes per c.c. In none of these four samples was any bacillus discovered 
presenting the fundamental cultural characters exhibited by the bacillus coli or the 
bacillus of enteric fever. 
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from the bacillus of enteric fever in not forming threads and chains, and 


On EntericFever in not growing at all well at 37° C. Therefore these organisms could not 
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be regarded as enteric fever bacilli. 


Sample K.—Taken, on December 7th, from a house tap in ‘‘ Worthing.” 
The water obtained from this tap was derived from a new well at Broad- 
water. 

The number of microbes per c.c. of this water was found to be 600; 
among which were not observed any liquefying organisms. Search for 
the bacillus-coli and the bacillus of enteric fever revealed, in the cultures 
that were made, the presence of two colonies, exactly similar in the 
characters they presented to the two colonies described in connexion 
with Sample J.* 


* On January 29th, 1894, while this report was passing through the press, three 
samples of the Broadwater supply and one of the “ West Worthing ” supply were 
forwarded to Dr. Klein for examination. Of the three samples of the Broadwater 
supply one was taken from the well at Broadwater, one from the reservoir in the 
“ Worthing ” water tower, and one from a main in “ Worthing.” The three last- 
mentioned waters contained respectively, 68 microbes per ¢.c., 912 microbes per 
c.c., and 164 microbes per c.c. ‘I'he “ West Worthing” water contained 196 
microbes per c.c. In none of these four samples was any bacillus discovered 
presenting the fundamental cultural characters exhibited by the bacillus coli or the 
bacillus of enteric fever. 
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No, 7. App. A, No. 7. 
On Enteric 
Rervort onan OursreaAk of Enteric FEVER at CHESTER-LE-STREET ; Hever at Chester- 
by Dr. Macrean WItxson. Dr, Macloan 
11s0n. 


Tue Medical Officer of Health of Chester-le-Street Rural Sanitary 
District having reported a sudden outbreak of enteric fever at the 
village of Chester-le-Street, and having further intimated his belief that 
a public water service was concerned in the dissemination of the fever, 
this inquiry was ordered by the Board and I was instructed to make it. 

Chester-Je-Street is a very ancient village situated on the old post 
road between Durham and Neweastle, at a point where it crosses the 
Stanley Burn by a bridge. This stream is a tributary of the river Wear, 
which it joins a few hundred yards below the bridge. The oldest part 
of the village is on the south bank of the burn, and extends some two 
or three hundred yards southwards along the old post road, which here 
forms the main street. ‘The newer houses lie cn the confines of the 
village, some at the extreme south, some to the west of the main street, 
and others on the north bank of the burn. The village is now inhabited 
chiefly by coal-miners and their families, and as new pits have been 
opened out in the neighbourhood the population has rapidly increased 
from 3,350 in 1881 to 4,864 in 189i. The building of new houses has 
not kept pace with this increase in population, and as a consequence 
there is a good deal of overcrowding. It is said, indeed, that there 
is not a single empty house in the village, and that in several instances 
what were formerly single houses have now been divided into two 
or more tenements. ‘The village has many of the sanitary defects of 
the old country hamlet as well as those of the modern pit village. 

In the earlier part of 1892 two cases of enteric fever were notified 
(under the Act of 1889) to the Medical Officer of Health, one on the 
16th April, the other on the 8th August. In each instance the patient 
had just come to the village, and seemingly had caught the disease 
elsewhere. On inquiry no connexion could be traced between these 
cases and those occurring later in the year. 

Another case, notified on 8th October, was followed by three others 
in the same household; but, as will be afterwards seen, there are good 
reasons for attributing this family’s illness to other cause than that 
producing the general outbreak. 

From 14th November 1892 to 24th January 1893, 17 cases were 
notified, besides the three mentioned as following the October case. 
Then, after an interval of two or three weeks, came four cases on 10th 
February, three on 13th, three on 14th, and altogether 38 cases between 
10th February and 19th March, after which there was cessation of the 
fever. In all, from October to Mid-March there were 43 families 
invaded, and there have occurred up to the date of inquiry 58 cases with 
four deaths. | 

The sufferers in this double outbreak were not persons residing in any 
particular part of the village, but were scattered over nearly every part 
of it, some in the more crowded and ancient houses in the centre, and some 
in the newer property at the upper end of the village and on the north 
bank of the stream. 

The course of inquiry pursued was to trace if there was anything in 
common amongst the several patients which could possibly be the cause 
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of the fever, eliminating the cases of those who might be supposed to 
catch the disease from others in the same family or from their neighbours ; 


and in doing this the various ways in which enteric fever may spread 


were considered under four heads ;++Through personal contact with 


‘patients or their excreta, through milk (or other food), through faulty 
vp. drainage arrangements, ‘and through water supply. A table-whieh gives 
ool’ (details of the households invaded, with ‘a statement of the facts ascer- 


tained under these four heads, will be found. in the Addendum. 

On inquiry respecting the 43 households attacked it was -found that . 
10 might:-be set aside .as-probably infected in some. other way.than that 
through which the.general outbreak arose. . In the other 33 households ~ 
the.persons first attacked had nothing in,common.in their occupations OL: 
a sort to, lead to ; their. falling victims to the infection. Of .these .33 
persons 13. were pitmen, : but. they worked at four different pits,, some, of | 
them:underground, others on the bank.. Amongst the others were school 
children, of three ‘different schools, housewives, a vagrant, a grocer, a _ 
clerk, a blacksmith, a moulder in short, representatives, of nearly every. 
wor king class in the village. It may, ther efore, safely be assumed that _ 
the oceupation of the patients was not the condition which was responsible. 
for their catching the disease, nor was there anything in the way of 
their, social intercourse which afforded a-satisfactory explanation. . . . 

The question of milk supply presented a little more difficulty. Twelve 
of the. 33. patients under discussion procured their milk from A,, whose 
nephew was one of those, suffering from the disease in February But, @ 
on inquiry it was found that there had been little intercourse haeean 
this boy’s family and that of A., that he had never been to the cowsheds. . 
or dairy, and that no one there. had been ailing during the last year. 
On_ visiting A,’s cowsheds it was ascertained that they. were overcrowded _ 
and badly ventilated, that the dairy or milk house was very unsuitable _ 
for its purpose, being small, ill-ventilated, and badly lighted, and opened — 
close beside the door of a cowshed near to a small cesspool which 
received the drainage from the stables.. But it was also found that A, 
supplied the milk used at a large institution, in the village, where no: 

case of fever, had occurred, ‘That so many of the sufferers were A,’s 
customers is easily accounted for by the fact that A.’s dairy is much‘the _ 
largest in the village, the milk of 24 cows being distributed from it 
daily, D.’s milk supply also came under some suspicion, as D. Was. in ) 
the habit of visiting one of the patients. when he was ill; but as only | two. 
others of those attacked used D,.’s milk, and as there - were many other. 
customers who did not suffer, it is not at all likely that infection was | 
disseminated by it. , There were altogether nine milk supplies. patronised — 
by these 33 patients, so it is evident that the milk did not form a common. . 
source of infection. 

The sanitary defects of the dwellings might possibly be thought of _ as 
the cause of this outbreak of fever, for, sanitary. defects were present i 
the majority of the houses invaded ; but the most. glaring were in Ns 
connexion with the 10 cases which have been set aside, and eyen ‘in € 
those instances the persons who suffered were seldom those most expose 3 4 
to the evil, as will be seen from ,the notes to the table. Among | the 
other 33 invasions many of the. houses were in, fair sanitary order, they, a 
were scattered i in all parts, of the village, and few or none had any. direct” : 
connexion. with the town sewers; so that nothing Ji in this direction. could + 
lead one to suppose that the epidemic was due to faulty, Basi a 4 
arrangements. _ a 

‘There remained only the water supply ; ; and with regard to this the 
fact’ at once appeared that, with two exceptions, every household” 3 
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attacked by the disease was using the same water supply, and that these app. AU-No.-784 
two exceptions were amongst those 10 of the initial cases which were On Enteee! nl xO 
possibly not due to the cause producing the general outbreak. The Bever at t, Chésté} “ 
history of his illness, given me’ by the first of these two patients without! Dr. ett ta 
any suggestion on my part (see the notes to Case (1) in the table in the ‘Wilson. alt 
Addendum) ; thé time of his attack, more than a month previous to that’ 
of the next patient ; and the total haat of connexion: traceable. between 
his illness and any other antecedent or coincident case, left no doubt in 
my mind but that he had been exposed to- an infection which did not™ 
affect: others in the community. The case of the second of these two (as. 
will be seen from the notes to Case (12) in:the table) presented features 
which cast doubt on the diagnosis... Many of the usual symptoms of 
enteri¢ fever were in this case wanting, and. those present might: well 
have been entirely due-to the illness (meningitis): which is said to have 
followed the attack of enterie fever; and-without any disparagement of 
the skill and judgment of the medical man who attended the case, one 
may be allowed to question. whether this was a case of enteric fever at 
all. ; 
‘In every one‘of the other 41 households the water a the Chester-le- 
Street Water Company was used. But before accepting the conclusion 
that « contaminated water supply was the cause of the epidemic it will 
be-necessary to ascertain :—first, what proportion of the inhabitants uséd 
it; and secondly, whether there was any way in which the cami hs of 
enteric fever germs could gain access to it. Sad 


. The village is supplied almost entirely by two “water Compunias: only. 
a very few families having recourse to well water. ‘The Chester-le-, 
Street Water Company was formed over 20 years ago to procure a, 
supply of water from the Stanley. Burn. It is impossible to give exactly ; 
the number of houses supplied with this water, without a special census, - 
as the water pipes are seldom carried into the houses, but. often only 
into the yards, where one tap is used by many families, 


The. Consett Company’s water was introduced.into the village in 1886, 
and the eompany, to prevent, waste, make it a.rule that their customers. 
must havea tap in the house without any sink or gulley uader it... They, . 
can, thus tell exactly how many families they supply, and the company’s... 
inspector gives the number ‘as 445. The Medicai Officer of. Health , 
reports that there are some 1,100 houses in the village, so that, neglecting 
the few households resorting to wells, there are some 40 per .cent:.; 
supplied by the Consett OmBp an and some 60. per cent. He the Chester, d 
le-Street Company. 7 

-The Chester-le-Street Company. draws its Sib pie rom the Stanley 
Burn, about two miles above the village. _ At the intake there: is a weir: 
to direct: the water into the pipes, the ¢ open ends of the: pipes ‘being pro- 
tected ‘by: a doublei wire sereen to keep out leaves and other: floating 
bodies:' But. at the time of my visit these screens..were. sovarranged.: 
that'the water did not require to pass through them-to enter ‘the pipes.: 
A:few yards lower down these intake pipes deliver ‘into.a settling tank» 
about'3 fect square, and from this the water flows into‘the) main, which® 
is: saide to be covered by a rose. ‘The main se the. water by:) 
gravitation (with a fall/of 130 feet) to a. filter bed. « ‘The:man: inccharge: 
says’ that) there are several valves) in the course of the main througia: 
which the water can’ be turned: into ithe stream: ‘again,-and: that théseo 
haye'to be opened oecasionally to scour:the pipes, in ‘order to keep ithem’ 
clear of*sand and: mud’ ‘The filter bed, which is situated on':some highs 
ground close to the village and within 200 yards of the railway stationy; 
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seems tc have been made when the company was first formed, and not 
to have been much disturbed since, except for renewal of sand in a way 
presently to be described ; at any rate, I aim told that it has not been 
opened out for the last 13 years. It is constructed of brick and mortar, 


forming a tank 24} feet by 494 feet, and of unknown depth. Surrounding 


it on three sides in the form of a horseshoe is the service reservoir, 
covered in, and, I am told, constructed of brickwork with a coating of 
cement. It is said that the filtered water enters this reservoir through 
holes in the walls of the filter bed. The filtering medium is said to 
consist of 4 or 5 feet of gravel and fine sand, with layer of cobblestones 
at the bottom of the tank, but, as will be seer, the thickness of the sand 
varies immensely at different times. This is the method followed :— 
Once a year, after the clogged surface layer of sand has been removed, 
about 150 cartloads of fresh sand are poured in. This sand is procured 
from the banks of the Wear close by, having been deposited by floods, 
and the Weir above this point receives the untreated sewage of a large 
population both urban and rural. The water is turned on to the filter 
bed and allowed to run through it until the surface layer of sand begins 
to get clogged, a period which varies from ten days to three weeks, 
according to the state of the water. The water is then turned off and 
the bed allowed to dry, when the man in charge skims off about an inch 
of mud and sand, and delves the new surface to a depth of a foot or so. 
The water is again turned on, and the same process is.repeated through- 
out the year until the sand has been in the main removed, when another 
150 cartloads have to be filled in. The process of paring the surface 
of the filter was (one in my presence, and I was told that the level of 
the sand was then at its lowest, as it was time for its periodic renewal. 
At that time the surface of the filter was 5 feet 5 inches below the 
level of the overflow pipe, and I was told that 34 feet of additional sand 
was to be thrown in, so that the thickness of the filtering medium varies 
as much as 33 feet. As has been noted above, the filter bed is surrounded 


on three sides by the reservoir ; on the fourth side is well manured garden ~ 


ground, extending up to the wall of the filter bed, and as the wall is 
made apparently of ordinary bricks and mortar, and is dilapidated in 
many places, there is no doubt but that in time of heavy rainfall the 


soakage from this garden gets into the filter bed. The reservoir is said 


to contain sufficient water to last for a fortnight if the supply is turned 
off at night. On the town side of the reservoir is the valve pit con- 
taining the pipe from the stream to the filter bed, as well as the distri- 
bution main from the reservoir to the town, and these two are joined 
together by another short main, so that the water from the burn can be 
turned into the town without passing through the filter bed. This, 
however, is said never to be done. 
On examination of the Stanley Burn above the intake, numerous 
pollutions of the water were seen. The chief were at Alma Pit Houses 
and Boundary Cottages (some 40 tenements); at Craghead, where the 
sewage of 20 or 30 houses runs directly into the stream, and also the 
effluent from a smail sewage farm, which receives the sewage of 70 or 
80 houses; and at Southmoor where 100 houses drain directly into a 
tributary, and another group of 150 houses send their sewage, after very 
imperfect treatment by irrigation, to join the main stream. Altogether, 
the Medical Officer of Health estimates that the sewage of a population 
of 3,500 persons passes directly or indirectly into the Stanley Burn and. 
its tributaries, atove the intake of the Chester-le-Street Company, 
about half of this sewage being thus disposed of without any attempt at. 
purification, = | a 


a 
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Attention was directed to the sewage of a group of cottages at App A.No.7 

Southmoor, called High Row, about three miles above the intake of the gn gnterc 
Chester-le-Street Company, by the fact that enteric fever had been He at Chester- 
recently present in some of them. These cottages form a street, 10 Dr. Macleen 
houses on each side, some 10 or 15 yards apart. Their sewage Wilson. 
arrangements are very primitive. An open gutter of unglazed chan- 
nelled bricks runs on each side of the street, about 6 feet from the 
houses, and ends in each instance in a small cesspit, covered by a grating. 
From these two cesspits, or rather gulleys, a covered drain leads, 20 
yards off, into a small stream—a tributary of the Stanley Burn. ‘T'he 
housewives told me that all slop-waters, including contents of chamber 
utensils, are emptied into these channels. 

The medical man who attends the inhabitants of these cottages reports 
that on the 4th October 1892 a child died there of convulsions following 
diarrhoea, and that immediately afterwards three other persons in the 
same family were laid np with illness of which the chief symptoms were 
fever, diarrhoea, and debility ; also that in January three persons in the 
faraily living next door to the forrmer patients fell ill of undoubted 
enteric fever, these cases being followed by others amongst their 
neighbours. He has now no hesitation in saying that the illness in the 
first family in October was also enteric fever. ‘The dates of notification 
of the January cases at High Row were ;— 

2nd January, two cases; 5th January, one case; 23rd January, two 
cases; 24th January, one case; 4th February, two cases ; 22nd February, 
one case; 23rd February, one case. 

There can be little doubt then that first during October, and again 
during January and February, the bowel discharges of enteric fever 
patients were passing into a stream which forms a tributary of the 
Stanley Burn, whence they could enter the pipe delivering to the filter-. 
bed of the Chester-le-Street Water Company; while, from what has 
been said of the method of filtering in use at Chester-le-Street, and the 
state of the filter bed, it may fairly be assumed that there was nothing to 
prevent any germs of enteric fever contained in the Stanley Burn water 
from gaining access to the street mains of the company. 

To recapitulate :—There appeared nothing in the inter-relations of the 
sufferers by fever, nothing in the milk supplies used by them, and notking 
in their sanitary surroundings, in the least likely to afford a common 
source of infection. On the other hand is the fact that so many persons 
using the same polluted water supply suffered while their neighbours 
who used other water escaped. Furthermore, there occurred, shortly 
before each of two outbreaks of the fever, opportunity for the bowel 
discharges of enteric fever patients gaining access to the particular 
stream which afforded the water supply of invaded households in Chester- 
le-Street. 

In concluding this report J should like to express my thanks to Dr. 
Duncan and the other officials of the Sanitary Authority for their 
assistance in this inquiry, and to the officials of both Water Companies 
for information courteously afforded me. 
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Niiinber|, ae 
Aba: h mi ate of Notifies: hoor Age and Occupation Water. ; Milk 
House in eoweehola tioasc. ha of first Sufferer. Supply. | Supply. , 
hold. Sl bolds elit ta: | pe 
Foes ial 8th October - 4 14. Painter - - | Consett A. and B 
2 | 14th November = Bis <}°25. Pitman : - -| Chester - 1°. 
3 | 18th silat e 4c¢ dow rt 5; - - * C. +i 
ec ae a ST eS a eae oe 2 * D, 
5a -| Sard 5 - 1 28. Clerk - - * D. 
6 | 28th - - 3 13. Schoolgirl - 3 D. 
7 |9nd December -| J | 15. Pitman - - 53 ‘Preserved. 
8 | 13th 3 ES iget Lope yipak. i % B. 9 
. 9 | 26th Ff ~ 1 40. Housewife - -| " ,, |B, 
10. | 28th > alae ah 26. Blacksmith - . |. 
11 | 28th ies - Yr | 26. Pitman - - Ve eee 
*12 | 9th January - 1 41. Housewife - | Consett = |°?- 
18 §|'24th ”,; - 1° | 17. Pitman - - | Chester sd 
14 |.10th February - 21. Housewife - 3s A; 
15 | 10th = - 10. Schoolboy - KE... 
2 ee a Se - 18. Domestic servant - A. 
*17>"| 13th 93 - 21. Housewife : : Preserved. 
*18- | 18th Pi - 3. Infant - - BS 
19 13th st - 24. Pitman - - 53 
20 14th 19 - 23. ” ZF ”? . 
21 14th » - 6. Schoolgirl - 3 
22 | 14th ‘5 = 30. Housewife ~ 5 
noe “noth 7 >t = 20. Pitman °- = is 
24 | 20th ue - 10. Schoolboy - 3 
*95 20th 8 - 19. Pitman - - FA 
26. | 20th re - 24. Vagrant « - 3 
Ore eat f cots, - 18, Pitman - - 5 
28 | 22nd id 





fesereeee: 


yc] 


12, Schoolboy - 
18. Pitman - - 
12, Schoolgirl - 


29 | 23rd cA - 
*30 | 24th ij - 
84) (25th) 4} “ 
32 | 25th 2 - 
83 | 25th 5 - 
S40 | 96th ey 3 2 


43. Moulder - 
18. Pitman - - 
13, Schoolboy - 





ee Oe ee Re ee te eb 
sergrepeee ete eke ene 


*35 | 28th a 4 16. Girlat home - = vand I. 

36 | 28th - 16. BS f iH ’ 

37 5th March - 36. Pitman - - 4) 

38 Sth <;, - 26. Housewife - rs 

39 Sibel. ~ 8. Schoolgirl - i 
40 7th 5, - 27. Housewife - 5 reserved. — 
0 eh - 10. Schoolgirl - $5 

42 b4th - 23. Housewife - . 

for otn 55 - 25. Grocer - = Pf 








The cases marked with an asterisk are those in which there was some ~ 


reason to suspect a source of infection other than that causing fever 1 in the 
majority of sufferers. 
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(1.) This boy says that he was engaged in the beginning of September Arp, A. No.7. 
~eleaning out, removing old wall paper, and repapering and painting, in a On Betese a 
house so dirty that the smells made him sick, and that he felt ill from that Fevebah Chester- 
‘time onwards. “He also states thatten days afterwards he drank water from le-Street; by.) 


a dirty pond at Pelton Fell, and was ill and could not eat in the evening; BEM oP 


that next day he had to return home from his work and was confined to 
' bed in a few days, suffering from enteric fever. 


(3.) Wasa great friend’of (2), visiting: him nearly every evening; both 
fell ill about the same time. This patient lived in a house which had a 
privy-midden against the wall of a cupboard in the back kitchen where 
the food was kept. As the excreta of (3) were all thrown into this privy- 
midden it is not difficult to account for the spread of the disease to other 
three members of this family. 


(5.) Is the son-in-law of milk-seller D., who visited him frequently 
during his illness. 


(6.) This girl’s mother is the grandmother of (21), and there was frequent 
intercourse between the families. 


(7.) This patient's household uses the same privy-midden as (4), and the 
house is only 12 yards away from it; but he was the only one in the family 
who suffered, and other neighbours quite as near to the privy-midden and 
also using it were not attacked. 


(9.) Lived in a house within 20 yards of a butcher’s midden, into which 
blood and offal from the slaughter-house were constantly thrown and 
allowed to accumulate for weeks: but other neighbours lived much nearer 
the midden and were not attacked. 


(12.) Is said by her medical attendant to have had enteric fever without 
diarrhoea and tympanites. Enteric fever was inferred from the tempera- 
ture, slight pain over the bowels, and afew spotson the abdomen. 
Cerebral meningitis of a tubercular nature is said to have followed, and 
the patient at the time of my visit had well marked paralysis of one arm. 


(16.) Lived in a better-class house, one of the very few which had a sink 
inside. The sink pipe was untrapped, and although it was cut off outside 
over a grating, the end was covered over by a flag so that the air from the 
drains could could pass easily up the pipe. 


(17.) This woman’s husband works for the contractor who empties the 
aushpits, but the husband has not been ill. She lives, as does (18), in 
a house which is to be closed as unfit for habitation. In the yard is 
a guiley, set apparently in the earth without any mortar or cement, and 
surrounded, at the time of my visit, by a pool of rancid slopwater. Close 
by is a privy:midden without a seat, a board being provided for those 
using the privy to perch upon. At the time of my visit the privy and the 
ground in its neighbourhood were covered with excrement. The gulley 
and the privy-midden serve for the occupants of nine tenements, and here 
again those who suffered from fever were not those nearest the nuisance. 


(23.) Frequently visited (11) during his illness. 
(24.) Is the nephew of milkseller A. 


(25.) This patient’s illness was preceded by a doubtful case in the same 
house, unattended by a medical man, and unnotified. This cther person 
had been in the service of the owner of the property where (17) and (18) 
live, and was frequently employed by his master to clean the yard there 
and ‘‘to keep the ashpit in order.’ He tells me that he was doing so 
while (17) was ill. 


(29.) here is little wonder that the disease spread in this man’s house, 
which contained in two rooms 11 persons and six dogs. The midden-privy, 
which served for four tenements, is distant five or six yards, and when it 
is emptied the contents have to be carried through a passage past the 
house door. 


(30.) This girl’s family use a privy-midden which is common to eight 
houses, amongst them those of (19) and (21). 
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(35.) Washed for (1); and used the same privy-midden as (8), bot, lived 
at a good distance from it. 


(39.) Lives in a house which has a privy-midden seam the wall, and 
which is damp from soakage. 


(41.) Lives in a house, against the wall of which is placed the privy- 
midden used by (19), (21), and (30). Here again there was evidence of the 
liquid contents of the midden soaking through the walls. 


(42.) Has a stable adjoining her house and a midden of large size within 
four yards of her window. 4 


(43.) Uses the same privy-midden as (22). 
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No. 8. 


Report on an Ovursresak of EntTeRIC FEVER in certain VILLAGES 
situated on the River Rye in Norra YorKSHIRE ; and on the 
Warer Suppty of the Marron Urpan Sanitary District; by 
Dr. R. BrucEe Low. 


On December 25th, 1892, Dr. Muil, Medical Officer of Health for 
the Kirkbymoorside Rural Sanitary District, reported to the Local 
Government Board a number of cases of enteric fever as having 
recently occurred at the village of Nunnington. A few days later, Dr. 
Ernest Colby, Medical Officer of Health for the Malton Rural Sanitary 
District, similarly reported several cases of enteric fever in the villages 
of Butterwick and Brawby, which lie a few miles from Nunnington. 
It was further intimated that this outbreak was in all probability 
referable to the use, by the persons attacked, of water taken from the 
Rye, upon the banks of which river the above villages are situated. 

In view of these and subsequent reports, and having regard to the 
fact that two Rural Sanitary Districts were seen to be involved in the 
outbreak, the Board directed that inquiry should be made by the 
Medical Department into the circumstances of the prevalence of fever in 
the above-mentioned villages. 

On visiting the locality I found that the enteric fever in question 
had shown itself in four villages, viz.. Nunnington and Ness, in the 
Kirkbymoorside Rural Sanitary District, and Butterwick and Brawby, 
in the Malton Rural Sanitary District. All four villages are situated 
on the banks of the River Rye, not far distant one from another, on the 
south side of the Vale of Pickering. This vale is an extensive strath 
or open valley, about eight miles wide, extending a distance of over 30 
miles from the coast between Filey and Scarborough, to Helmsley, a 
small town situated at the base of the Hambleton Hills. The River 
Rye and its trioutaries drain this extensive valley, the soil of which is 
alluvium, and the land for the most part is under cultivation, A map 
of the district is attached. 

The following is a brief description of the villages and their sanitary 
circumstances. 

Nunnington, in the Kirkbymoorside Rural Sanitary District, is 
situated on the south bank of the Rye, upon the slope of a spur of 
the Hambleton Range, which here runs close to the river. The 
village consists mainly of two parallel streets extending from 
the river up the slope and connected by a shorter street near 
the river side. The census of 1891 gives Nunnington parish a 
population of 354 living in 76 houses. The area of the parish is 
1,987 acres, and its rateable value is 2,2667, Some of the cottages are 
dilapidated, of antiquated construction, and damp; the latter condition 
being largely due to absence of spouting round the eaves. Lately a 
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few dwellings of a more modern kind have been built. ‘There is no 


On Enteric Fever proper sewerage; slops find their way by gutters or other channels into 


in Ryedale, and 
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that of Nunnington.. Some cottages are damp.-. There is: no- sewerage ; 


° 13; itsareadas 500: acres, and its rateable: Ralue 8022. "Ehere is no sewerage. 


the highway drain at the lower part of the village, and this in turn 
empties itself into the river. Hacrement disposal is by means of 
midden privies situated usually'in gardens or backyards. Some privy — 
pits are sunk two feet or more below the surface of the ground. Refuse — 
disposal is by uncovered ashpits or‘ middens connected with the privies. 


“At the date’ of° my visit some of ‘these privies and ashpits were in a 


neglected’ state.’ The middens are’ emptied by some of the occupiers 
twice a year, in spring and autumn; other persons, however, get rid of 
their refuse once a year only, and occasionally even this period is © 
exceeded. The contents of the ashpits and privies are disposed ofiupon — 
gardens and allotments near the village. The water supply is; forthe 
most part drawn by hand from the River Rye, at a point just aboye the — 
village. There are, however, four private pump wells situate, in the — 
lower part of N unnington, not far from the river’s bank, One of these 
pump wells is resorted to by a number of householders who have — 
received permission to use the water. This well is 27 yards from the 


Rye, and its depth is only seven feet. The water in» it stands: 3 feet 


| 
from the surface of the ground. ‘The well is only loosely. covered by — 
flags, through which surface water can. easily pass ; moreover, the well | 
is merely dry steined, the joints being uncemented. There is a large 
midden privy within 14 yards of this well; and about.seven yards from it — 
is a slop drain and gulley. The other ptivate wells are somewhat | 
similarly situated, but they are mostly used. by single households. "The 


majority of the: inhabitants’ of N unnington, however, drink ,the: river 


water. The churchyard is situated at the higher part-of the -village, 
on the slope above it. The people are engaged in agricultural pursuits. 
The geological formation on which Nunnington is built is the Middle — 

' 


Oolite. Close to the river there is alluvium ‘and gravel. 


Ness, in the Rural Sanitary District. of Kirkhymoorside, is sage 
on the south bank of the Rye. [tis amile or so below Nunnington, — 
at the base of the spur of the Hambleton Range, which here abuts on — 
the river. At the last census, Ness township had a population of 95 in | 
21 inhabited houses. ‘The area of the township is 1,317 acres, and ‘its 
rateable value is 1,537/. ©The sanitary ‘condition of Ness ‘resembles — 
















slop water is thrown. out into the oad, or. to the roots.of, bushes, in. the 
gardens... The excrement disposal is by midden privies emptied. at — 
intervals on.garden land. The occupier of the house in Ness furthest — 
up streara has drained his privy midden and cow stable into the Rye at 
a point about 20 yards above a spot where some of the villagers draw 
their drinking water from the river. Though the: majority of the 
inhabitants drink river water, there are several wells, which , are. sunk 
in porous soil. near-the river. ._ When the latter isin flood the level of © 
the water in the wells is raised. These wells are unprotected from 
soakage. : me 


Butterwick, in the Malton Rural Sanitary District, is also on the — 
south bank of the ltye about three miles below Ness. This village is 
built on alluvial soil adjoining the river. At the census of 1891 the 
inhabitants of the township numbered 69, and the inhabited houses were © 


Middeni privies axe din:use as at. Nunnington and Ness. ).Drinking ;water 
is: mostly .taken, fromthe river,but, some. Pte onsne! stomaiige bask; . 
from the Rye,have private pump. wells. 
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_  Brawby, in the Malton Rural Sanitary District, is on the north bank 
of the river about half a mile below Butterwick. ‘The village occupies 
a flat tract of alluvial land ciose bythe Rye. ~ In 1891 ‘the population. 
of the township numbered 148, and the inhabited houses were 33. 
The area of the township is 1,080 acres, and its rateable’ value 
‘1,3859/.  There-is no-sewerage ; sleps are thrown into’ the nearest 
ditch, or find their way thither by roadside gutters. The ditches 
empty into the river. Uncovered privy middens are in general use. 
The water supply is partly from shallow wells, and partly from the river. 
The wells are dug in the porous soil close to the houses and exposed 
to the soakage from dung-heaps, privies, cow stables, and pigstyes.. Some 
of these wells are covered in, others are open. Owing. to the absence 
of sewerage, the subsoil is soaked with animal impurities, and conse- 
quently every well in Brawby is polluted, or in considerable danger of 
pollution. When the river is in flood the water in the wells rises. 
About 10 households in Brawby habitually use river water for drinking 
purposes. Below Brawby none of the village populations on the Rye are, 
so far as I could learn, in the habit of drinking the river water. 
Through the repeated representations of Dr. E. Colby, the Medical 
Officer of Health, a scheme for sewering Brawby is under consideration ; 
plans and specifications, 1 understand, have been prepared to this end, 
and are now engaging the attention of the Sanitary Authority. As far 
back as last autumn Dr. Colby urged on the Brawby people the necessity 
for boiling all their drinking water before using it. The inhabitants of 
this village, like those of the others already mentioned, are engaged in 


agricultural pursuits, 


ENTERIC FEVER. 


The recent occurrence of enteric fever in these villages seems to have 
commenced about the end of the first week of November 1892. During 
November it appears that influenza was epidemic in these riverside 
villages, and all cases of illness attended by feverishness and diarrhoea 
were attributed to this prevalent malady, and especially was this so 
where medical assistance had not been sought. In the course of my 
inquiry I ascertained that households invaded by. typical enteric fever in 
November and December had in them at the same time cases of diarrhcea 
with or without. observed feverish symptoms. I think it probable, 
therefore, that the presence of epidemic influenza in these villages 
masked to some extent the amount of sickness that might have been under 
other circumstances classed as entericfever. In all [obtained particulars 
of 31 cases of illness in the four villages. Of these, 20 were recognised 
as typical cases of enteric fever, and two of them, both male adults, died. 
Five other cases were not diagnosed at the time as fever, but they 
suffered from headache, feverishness, and diarrhoea. Illness of this sort 
lasted in different individuals from two to five weeks, and was attended 
with considerable prostration. In six other cases diarrhoea of more or 
less severity was the main feature of the illness. These last-named 11 
cases, which I regard as mild manifestations of enteric fever, all occurred 
in families already invaded by recognised enteric fever, or wherein this 
fever not long afterwards appeared. There are therefore grounds for 
regarding the whole of the 31 cases I have mentioned as all due to one 
and the same poison. In a tabular form I. give the number of, cases 
occurring during the months of November and December, 1892, and in 
January, 1893, in the four villages above-named. 
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TasiLE I.—SHowine cases of Enteric Fever and of illness of similar 
sort occurring at NunnineTon, Ness, Burrerwick, and Brawsy, 
during the months of Novemper and DercremBer, 1892, and 
JANUARY, 1893. 





























PR 1892. 1893. | i 
— lation Totals. . 
fas Oba November. December. eet February. 
| | 

Nunnington | 354 | —_ 4 10 7 — 21* 
Ness - 95 — — 1 1 — 2 
Butterwick 69 _ — 1 — — 1 
Brawby - | 148 — 5 2 — — 7 

666 | se 9 14 st aa 31 


* Two of these died. 
t Six of these were secondary cases in houses already invaded in 
December. 





November or 


The age and sex of the persons attacked are shown in Table II. 


Taste II.—Showing Age and Sex of AscerTainep Atracks of 
Enteric Frver and of similar illness in Persons resident at 
Nunnineron, Ness, Burrerwick, and Brawsy from NoveMBER 
1892 to JANUARY 1898. 





————_—__—— 
































a Under 5.| 5 to 10. | 10 to 15 | 15to 25. | 25 to 60. Total. 
Males - - 4 2 6 3 ig 20 
Females - - 2 2 1 1 5 ll 
6 4 7 4 10 | 31 








The notification of infectious diseases is at present in force in the 
Kirkbymoorside and Maiton Rural Sanitary Districts. Notification, 
however, had only become compulsory in the former district a few 
months before the outbreak. JI was informed by the practitioners who 
attended the cases at Nunnington that they were unaware of the adoption 
of the Notification Act by the Kirkbymoorside Authority ; no certificate 
forms had, they said, been supplied to them. In consequence, none of | 
the earlier cases were notified. The outbreak only came under the 
notice of Dr. Muil, the Medical Officer of Health, through his being — 
called in professionally to attend one of the fever cases at Nunnington 
about the middle of December. . 

All the cases were treated at their homes; neither of the Sanitary — 
Authorities has provided any hospital for the isolation and treatment of — 
such cases. At Nunnington and Ness Dr. Muil caused bills to be 
distributed among the householders and posted also in public places, 
calling attention to the urgent necessity for boiling the river water before 
drinking it. Disinfectant in the form.of carboiic acid was supplied for 
mixing with the excreta. ‘The nuisance inspector was instructed to 
make a house-to-house visitation at Nunnington, and to cause all 
accumulations of filth and other refuse to be removed from the neigh- — 
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bourhood of dwellings. This, the inspector, apparently, had not done, App. A. No.8. 
for I found in Nunnington at the date of my visit instances where oy mntericFever 
middens were crammed with refuse, and privies where the filth was in Ryedale, and 
level with the seat. Sapply oon 
Dr. E. Colby, the Medical Officer of Health for the Malton Rural De oo ee 
District, renewed at the commencement of the outbreak a caution given ~ ? 
by posters and hand-bills in the previous autumn to the people of 
Brawby and Butterwick as to boiling all drinking water before use. 
As considerable alarm was excited by the outbreak, the above advice 
as to boiling of drinking water was generally observed, and to this pre- 
caution the two Medical Officers of Health attributed the cessation of | 
the epidemic. 
In making inquiries as to the occurrence of previous cases of enteric 
fever in Nunnington and in the other villages during 1892 and in 
previous years, quite accidentally I ascertained that a group of at least 
five cases (three of them schoolboys) had occurred in Nunnington at 
the end of April and in May 1892. None of these cases had been 
reported to the Medical Officer of Health. In their earlier stages at 
least, the dejections of these cases had been placed in the privies of 
the invaded houses, and this procedure may not have been without 
concern in the origin of the later outbreak in November (see page 91). 
I could get no satisfactory explanation of the origin of this earlier group 
of cases, 
Nunnington has aforetime born an evil reputation in regard to fever. 
Several outbreaks occurred on a somewhat large scale about 1872 or 
1873. These the Medical Officer of Health attributed to the use of 
water from a pump well, situated in the lower street of the town, and 
fouled by soakage from adjoining filth accumulations. This well was 
closed by the Sanitary Authority, and no further outbreaks occurred 
till 1892, though from time to time sporadic cases have been met with. 
With the exception of the five cases in April and May 1892, and of 
which I heard casually (there may have been other cases at the time), 
there has been practically no enteric fever at Nunnington for some years. 
At Ness there was a small group of fever cases in 1889, but none since 
then till December 1892. As to Butterwick and Brawby, I could get 
no information as to previous outbreaks of fever in these villages. 
As regards recent fever, an important point of contrast has been the 
different amount of it in Nupnington, Ness, Butterwick, and Brawby on 
the one hand, and in the rest of the Sanitary Districts in which these 
villages are comprised on the other hand. The four villages in 
question, with a total population of at most some 600 persons, had in 
the 12 months ending January 3lst, 1893, no less than 36 fever cases 
or illness attributable to fever poison, whereas during the same period in 
the remainder of the Kirkbymoorside and Malton Rural Sanitary 
Districts with a combined population of between 17,000 and 18,000 
persons, only 17 cases of enteric fever could be heard of; an incidence 
some 60 times greater on these riverside people than on the population 
of the remainder of the two districts. 


ORIGIN OF THE RECENT OUTBREAK. 


Local opinion at Nunnington at first attributed the outbreak to 
‘¢ atmospheric causes,” later on to “ the effects of epidemic influenza,” 
and more recently the mischief was believed to have arisen from the 
opening up of a covered channel which conveyed slop water to the river 
from a group of six cottages. On investigation, however, it was found 
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Oi HuleieFever December 3rd, after several cases of fever had oecurréd at Nunnington ° 
in’ Ryedale, ang and at Br awby. What gave colour at first’ to this explanation of the® 
_ origin of the outbreak was the fact that 2 man who assisted in the” 


- opening up of the slop- channel was seized with enterié fever about three 
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“that the “interference ‘with’ the ‘so-called’ “drain?” took - place’ on” 


weeks later and died. But’ this man’s house had already’ been ‘invaded~ 
by enteric fever’ rey the 15th of November, nearly’ thrée> weeks” 
before the “drain” was opened.’ Further, the fever cises in Nunninyton’ 
were scattered over the whole village... Houses’on the steep°'slope — 
suffered as well as those ¢lose to the river. Moreover, the Nunnifieton™ 
“drain” (which, by the way, was not known to carry any excrement)” 
could have had no concern in the development of fever at N ess, "Butter sd 
wick, ‘and Brawby,'exéept in so far as ‘any feverpoison’ in’ the ‘ dpainy” 
might have been washed into the river, in this paca bo aig pis wate 
used lower down for drinking ‘purposes. © Fis 

As regards mlz supply several of the fatities sttooked? by we Kept 
cows of their own, and one or two poorer patients had not taken ‘any’ 
milk at all for months before their attack. No evidence indeed was” 
forthcoming, at ist pik of? the 1 gel eete Fg oD git je ge 38 a 
milk supply. 

‘In the end’ it ‘became clear that the ‘only condition’ common ‘to all? 
the persons attacked was water supply, viz., water obtained for drinking ~ 
purposes from the River Rye. As matter of fact it was ascertainéd” 
beyond all‘doubt that in every house invaded by fever ‘the ‘water* used 
for domestic purposes was taken from this river. On the other hand, ~ 
no’ ease of fever was met with where the water supply of the house! 
holds:was obtained from a private well, though many of these wells’ 
were so sitttated as to afford every facility for the spread of enteric fever’ 
had'the specific poison been brought near enough to soak into thenr.~ 
And further, it may be mentioned that within a for ‘tnight of the people of | 
Nunrington complying with the advice of Dr. Muil to ‘boil all: water used 
for’ ‘drinking, not a single new st gas cave there was invaded by is 
disease. 

"That the River Rye had many opportunities of teéotatht contaminate 
with the material of enteric fever will now appear. ai 

The feeders of the Rye rise in the Cleveland Hills, and ‘the river’ 
proper is formed by the junction of two main streams, about five miles 
above Helmsley. ‘The Rye thus formed flows in a deep, well-wooded’ 
villey, part of its course being through the extensive parks of the Earl 
of Feversham. From these it emerges at Helmsley, where the iver” 
receives a tributary called the “ Boro’ Beck.” The Rye then flows’ 
along the south side of the Vale of Pickering | to Nunnington, ‘having’ 
for about five or six miles elevated ground rising almost immediately from” 
its south bank. Further on, the Rye passes through flat country, and’ 
finally empties itself into the River Derwent, about ‘four miles from’ thet 
town of Malton: During the course of the Rye from its source’ till it? 

reaches Nunnington it receives ‘the drainage from a number of hamilets® 
and scattered farm-houses along its bariks, as well ‘as’ from‘ “¢ertain’ 
villages, such as Fangdale-Beck, Hawnby, and Rievaulx. Lastly it 
receives the sewage of the town of Helmsley, as well as the drainage 
of cultivated land { through which it flows below Helmsley. 

Specific contamination of the Rye above Nunnington by excreta 
from enteric fever cases may have arisen through pollution of the river , 
derived from several separate sources ;, and. three sien sources deserve. 
special. consideration— dog ges 


hdyFrom:; the. sewage! of. Holinsloy,; which j is pik asith into ean 
in a crude state five miles or so above Nunnington. 


a ee Se 
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“2. From “town manure” and night-soil from Leeds, spread upon App. ‘A. No. sash 


fields near the river between Helmsley and Nunnington. 
3. From privy “muck” spread by the Nunnington people, upon 
fields, gardens, and allotments on either side of the Rye, above the 
‘point at which they draw their drinking water. 


i The town, of Helmsley, whose population in 1891 was) 1,508; 
stands on slightly rising ground, just below the Hambleton Hills, and 
at the point where the Boro’ Beck joins the Rye. Helmsley possesses 
an excellent. water-supply piped from a spring.at a distance from the 
town and thoroughly protected from any chance of pollution. The 
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town. in. two thirds of its extent is sewered to two outfalls; one direct, : 


into the Boro’ Beck, and the other into a tank on the banks of the Rye 
below the town, the overflow from this tank passing direct: into the 
river. The remaining third part of Helmsley, which. is unsewered, 

comprises the High. Street, with Church Street. and. Castlegate; 

practically one wide, straight street, down the middle of which flows the 
Boro’ Beck. At the top of the Hich Street. stands the workhouse. 
The Boro’ Beck at three different parts of its course down the.. street 
is covered over, viz., (1) just opposite and below the workhouse for. a 
distance of 80 yards; (2) just above and opposite the church, for a 
distance of 141 yards;'(8) at. the bottom of the street. to the junction 
of the Beck with the Rye, a distance of 120 yards. Into. these. arch- 
ways or tunnels, the drains of houses in the High Street discharge. At 
the workhouse there are five waterclosets, which discharge into the 
first tunnel; into the second tunnel several waterclosets, one. of them 
from a hotel, discharge; and into the third tunnel several other. closets, 
as well as one outfall from sewers in other parts of the town, discharge. 
The pipes conveying sewage into these dark archways. do . not usually 


reach the water in the stream, but discharge, in .many cases,.on;.the. 


sides, of the archways. .'The bed of the Beck is irregular, covered with 
stones, and the water channel is liable to be changed by floods... These 
tunnels are high enough to allow boys to walk through them ; and they 
are used. by idle and mischievous persons, for disposing of. broken 
crockery, discarded pots and. pans, broken baskets, disused. disheloths, 

worn-out matting, and other rubbish. ‘To.these in .times of drought 
the filth and garbage cling; conseyuently collections of decomposing 
sewage mixed with human excrement accumulate, banked up. within 


the dark recesses of these three culverted portions of the stream. :At. 
times bad smells are perceived to issue. from. these places,.and the’ 


only way the nuisance is removed is. by floods. After heavy. rainfall 


the Boro’ Beck rises rapidly, and its: bed is scoured out by the storm. 


water, the filth accumulations being. swept away into the Rye. On the 


north bank of the Rye there are some cottages at. Helmsley which have; 
privies with moyabie receptacles,.and the filth from these, I am informed,» 


is'from time to time emptied directly into the Rye. Altogether about 
35. waterclosets are in use at Helmsley. The majority of houses, how- 


ever, have garden privies, with covered ashpits attached.. These privies: 


are emptied on garden and. cultivated land in.and near-Helmsley, which: 


drains towards the river... There can be no auestion that the Rye is 
largely polluted by Helmsley sewage. 


I inquired into the: occurrence of enteric fever cases at Floldisle; or 


near to it. The Infectious Disease (Notification) Act has, unfortu-: 


nately; not been adopted by the Helmsley Rural Sanitary Authorityy! 
But through the kindness of ‘the resident practitioners there, Drs. 


Porter and Reid, L.was able ‘to: obtain information of ‘all known cases» 
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App. A.No.s. Of fever during the last two years. This list comprises only four cases, 


On Enteric Fever a . . 

in ee (a.) In March, 1891, a lad, aged 14, came home from Stockton ill 
Supply of with fever. His stools were at first placed in the privy, but later on 
Malton ey ow, they were buried in the garden. The contents of this privy were led 


away to cultivated land a mile from Helmsley, about the end of April 
(1891) following. Slop water from this house, with washings from 
soiled nen, would discharge into one of the archways of the Bero’ 
Beck. 

(6.) In January, 1892, a boy, aged 12, resident in the town, and who 
had not been from home for months, took enteric fever. The source of 
infection was never discovered. His bowel discharges were at first 
put into the garden privy, but afterwards they were buried. Slops 
and washings of soiled linen from this household would be dis- 
charged into one of the archways of the Boro’ Beck. ‘The privy 
contents here were not emptied and conveyed away till December 27th, 
1892. 

(c.) In May, 1892, a girl, aged 15, came home ill from Darlington 
with fever. Her excreta were at first passed into the privy. Later on 
they were buried. ‘The privy had not been cleaned out since her illness 
up to the date of my visit (z.e., up to February 24, 1893). Slop water 
and washings from her soiled linen would finally discharge into the 
tank, the overflow of which goes into the river. 

(d.) In December, 1892, a schoolboy, aged 11, tcok ill with enteric 
fever. He had not been from home. His dejections at first were put 
into the garden privy, but later on they were buried. Slop water from 
this house would discharge into one of the archways of the Boro’ Beck. 

So far as is known these are all the fever cases that have occurred in 
the Helmsley district for the last two years. None were heard of in 
the villages or hamlets along the course of the Rye above Helmsley. 

It is worthy of note that an outbreak of enteric fever, comprising 24 
cases, occurred at Helmsley in 1880-81. Nearly all the cases were in 
the High Street along the course of the Boro’ Beck. At that time it 
was believed that the Boro’ Beck and its archways had become con- 
taminated by the specific fever discharges from a tramp at the workhouse, 
the five water closets of which empty into the first archway. As 
bearing upon this belief the following incident which then occurred is 
of interest. our schoolboys living in different parts of the town, in a 
spirit of bravado, dared each other to explore the dark recesses of the 
first archway of the Boro’ Beck. All four boys did penetrate its filthy 
recesses, and in about a fortnight or three weeks all four boys developed 
enteric fever. Later on two inmates of the workhouse who had not 
been outside for months took the fever also. In this connexion it may 
be mentioned that the boy aged 11, case (d) above, attacked by enteric 
fever in December 1892 at Helmsley, admitted to me that some three 
weeks, or less, before he was taken ill, he had explored the dark 
and filthy tunnel into which the workhouse drains empty. Careful 
inquiry failed to indicate any other probable origin of his illness. 
Inquiry as to fever in 1892 at the Helmsley Workhouse proved negative. 
No cases of recognised fever had occurred there since the two cases 
just mentioned, 12 years before. From the Master of the workhouse I 
learned that during the last quarter of 1892 no fewer than 740 tramps © 
had sheltered there. Among such numbers of tramps passing through 
Helmsley it is possible a convalescent or a mild ambulant case of enteric 
fever might have been included, whose bowel discharges would be — 
capable of infecting the workhouse drains, and through them the arch- _ 





a 


ways of the Boro’ Beck. The following Table IIL. shows the number 
of tramps sheltered at Helmsley Workhouse during the last three months 
of 1892 :— 























Tramps. October. | November.| December. Total. 
Men : és 219 | 220 175 614 
Women - Es 38.07" 28 19 85 
Children - 19 | 12 | 10 41 

276 | 260 | 2004 | 740 


Total ~ 
| | 





No cases of illness resembling enterie fever were observed among any 
of the tramps included in the table. 


I learned, however, that a girl, aged 22, who was a temporary inmate 
of Helmsley Workhouse from December 16, 1892, to January 18th, 1893, 
was taken ill with enteric fever at Slingsby (10. miles from Helmsley) 
on February 12th. She died on February 21st. ‘The dates are not 
incompatible with the supposition that she might have received her 
infection while at Helmsley. But on the other hand I was informed by 
Dr. Spreut, of Slingsby, who kindly made some inquiry into the case for 
me, that the girl paid a visit to Nunnington one day between January 
26th and 28th. But it was not ascertained whether she visited any 
fever-invaded house there or drank any of the river water. It is 
possible that she may have got her fatal illness at Nunnington. 


At Helmsley, which is the centre for a wide but thinly populated 
district, there are annual fairs which bring a number of strangers from a 
distance to the town. One of these fairs is held in October. There is 
also a statute hiring for agricultural servants during November. To 
tnese fairs and “hirings” strolling players, showmen, hawkers, gipsy 
folk, and other low-class strangers flock. These persons usually remain 
in the town for a night or two. 

(2.) The manuring of grass and other fields with Leeds town manure 
is practised occasionally in the Helmsley district. The more of human 
excrement this manure contains the more highly it is regarded by the 
farmers. On land between Hemisley and Nunnington 56 tons of this 
town manure from Leeds were spread in 1891 (in April and in August}. 
The slope of this land is sharply towards the river which is less than a 
quarter of a mile distant. During 1892 I could hear of none being used, 
except that in May of that year a quantity of about six tons was 
received by a Nunnington farmer, who spread it on a field “ up stream” 
above Nunnington, the drainage of this field being towards the river. 
In the Helmsley district I heard of one farmer who had got eight tons 
of this night-soil manure in February 1892, and this was taken to land 
a mile from Helmsley; the drainage of this land, which is on a steep 
slope, would readily reach a rivulet which enters the Rye below 
Helmsley. 

This night-soil, stored in heaps or mixed with ordinary farmyard 
manure, might retain its power for evil for some months after its arrival ; 
at any rate it is likely that washings from such manure would after a 
heavy rainfall reach the Rye and pollute it. 

Enteric fever I am informed is more or less endemic at Leeds. 
A number of deaths are recorded from this disease there every year. 
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Table IV. shows deaths from enteric fever in Leeds from 1882 to- 
1892 inclusive :— 


1887, or 








1882. 1885.1 1886. 1889.| 1890.| 1891.| 1892. 


| | 
Enteric fever | 149 | 123 | 145 74 99. | 1038 | 58) 1.129 a) 73 64. 

deaths in | si . 
Leeds. | | | 








sa 1884. 























{ 























J learn that during 1890, though notification was not in force, 205 
cases of enteric fever were investigated by the officials of the Health — 
Department at Leeds; during 1891, 221 cases, and during 1892, 189 
cases. pa. 

3. The manuring by the people of Nunnington themselves of gardens, 
allotments, and fields with privy contents, may have polluted the river , 
with the specific poison of enteric fever. In a previous part of this. 
report I mentioned that a group of at least five cases of fever occurred.. 
at Nunnington in April and May 1892. The stools of the patients. at: 
the commencement of the illness, if not later, were disposed: of in the.- 
privies. [tis the custom here to clean out some at least of these privy 
middens in the autumn and early winter; the ‘“ muck,” -as it is termed, .,. 
being spread upon: land... The allotments of the Nunnington people; 
and most of the land cultivated by the farmers. of the village, lie “up 
stream,” and more or less adjoining the river.. On one side of the river - 
at least the slope of the land is highly favourable for the washing of 
manure in wet seasons from the land to the river. 

The River Rye-then is liable to. specific pollution not only by means 
of the sewage of Helmsley, but also through the manuring of fields and 
gardens with excrement from local privies. Similarly it is liable to ~ 
contamination by the night soil brought by rail from Leeds, and spread — 
on land bordering the river. 

It remains to note conditions under which enteric fever poison, whether 
contained in filth accumulations in water-courses tributary to the Kye or 
pent up in manure deposited on land in the neighbourhood of that river, 
could become conveyed into the stream, in ways to account for both the. 
sudden outbreak in. November of enteric fever in the riverside villages, * 
and the renewal of the disease in them from time to time tere 5 
December and Januar 

Through the kindness of Mr. E. K, Spiegelhalter, of Malton, FRY? 
Met. Soc., ., I was able to obtain the meteorological data for the year 1892-? 
and particularly for the last quarter of the year (see Addendum}. It’* 
appears that the month of October was exceedingly wet, no Tess se 
quantity than 5°61 inches of rain being measured during that month,” 
Of this total amount, 2°88 inches fell within 41 hours (from: October 
13th to 15th), 1:80 inches of it falling on the 14th: .'The result of this” 
sudden and heavy rainfall was that all the streams in'the district were* 
flooded, and the low country was in places laid under water. et 

No doubt a lar ge amount. of filth from a wide area thus at once found 
its way into the Rye, at the same time that similar filth became deposited 
as mud and slime on the submerged alluvial flats bordering the river, 
especially in places where the current did not run strongly or where the ‘| 
water was practically stationary. This deposit of mudand slime would 
gradually by subsequent rains be also washed into the river, re- -polluting, 
it from time to time till all was nent away. 
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It is probable that there was actual relation in some such fashion a8 ay A-No.s 
that above indicated, between the flood in the Rye. Valley during — 
October, and subsequent enteric fever prevalence in villages on the lage pe aris 


river, But however this may have been, it is evident from the facts I on the Water i « 


have recorded that the Rye should no longer be used as a water-supply Malton Ss 4 
by the inhabitants of villages below Helmsley. Dr. Bruce Lowe 


The Rural Sanitary Authorities of Kirkbymoorside and Malton should 
therefore take immediate steps to secure for the villages concerned, and , 
situated in their respective districts, proper supplies of pure water for. 
drinking purposes. Further, the Rural Sanitary Authority of Helmsley 
should no longer delay dealing with all the sewage of the town ina 
way to prevent the pollution of the river. A scheme for sewering the 
High Street of Helmsley and dealing safely with all the sewer outfalls 
upon land below the town was prepared some 12 years ago. it is very 
desirable that a scheme to this end should be carried into effect without). 
delay. 


Marron Urspan SAntTary DIsTRICT. 


During my inquiry in the valley of the Rye I received information 
from local sources that at times the town of Malton had suffered. from. 
outbreaks of illness, due, it was alleged, to pollution of the public water 
supply. And further, I ascertained that the source whence Malton 
derives its supply is situated close to the western bank of the Derwent 
ata point four miles below the junction of the Rye with that river. » 
Pollution of the Rye) it was seen would readily affect the Derwent also, » 
and accordingly I was instructed to visit Malton with reference to the 
present condition of the water supply there. Hor this purpose I visited, - 
Malton on March 4th, 1893. .. i Hiaal& i260 

‘The Malton Urban Sanitary District, which comprises an area of 
4,120 acres, had.at the census of 1893 a population of 4,910. . It lies on 
the west bank of the Derwent, which divides Malton from Norton. 
(population; 3,633). . Till lately Norton formed a part of the Malton 
Urban Sanitary District, and had the same water-supply ; but Norton, 
haying become a separate Urban Authority, has recently obtained a new , 
supply, and the works are now almost completed. This new supply . 
is situated at some distance from the river, and is well protected from, 
pollution. | | 

Geologically, Malton is on. the Middle Oolite. The town is built on 
a slope which rises from the river bank, and it is provided with sewerage, 
the outfall of which goes direct into the Derwent. The water-supply is 
obtained from the “ Lady Well,” situated at the East end of the town on 
low ground, adjoining the river. ‘The well is excavated to a depth of 
about 14 feet in the rock, and an abundant supply of water is constantly. 
passing into the well from springs discharging through its sides. From 
the well the,water is drawn through a suction pipe about 280 yards long 
to. the neighbourhood of the town gasworks, where is situated a pumping 
engine which forces the water into the public mains, and into a reser- 
voir on “the Mount,” the highest part of the ridge overlooking Malton 
and about.a mile from the pumping station. 

The top of the well is very little above the level of the Derwent, from 
which it is distant 196 feet. Between the river and the town well are 
a series of pools known as the “Lady Springs,” from which a large 
amount of water fiows away. These pools are surrounded by a small 
embankment, in which is a’sluice, through which the pool water escapes 
into a channel, “the cut,” made parallel to the river and close to its 
bank. “The cut’? finally discharges into the Derweat lower down. 
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The banks of “the cut,” and also the embankment round the pools, are — 
On Enteric Fever Tiddled with the holes of water rats. Fish of various kinds are found in 


the Lady Spring pools. ‘There appear to be channels of communication 
between the pools and the Lady Well, for along with other evidence is 
the fact that young pike and an occasional burbot have been found ir 
the town well. 

When the Derwent is in flood it rises rapidly in the neighbourhood of 
Malton, and commonly overflows its banks. This flooding of the low- 
lying land near the river is facilitated by the damming-up of the water, 


by the railway embankments, and other local circumstances. In _ 


ordinary floods the overflow of the river reaches ‘the cut,” and thence 
it gets to the pools, the water in which becomes discoloured. When 
the flood water rises beyond a certain level, the water in the town’s well 
also becomes thick and discoloured, usually through its connexions with 
the pools ; but occasionally flocd water has been known to rise to the 


level of the top of the well, which then becomes directly polluted by the 


flood water from the river flowing into it. The present public supply 
has been in use for about 25 years. 

In looking over the death records of Malton during the last 20 years 
one is struck by the circumstance that enteric fever and also diarrhoea 
have persistently recurred in the town. The records at my disposal 
date back to 1873, when it seems there was prevalence of enteric fever 
in the place. This prevalence continued, associated at times with 
outbreaks of diarrhea, during 1874, 1875, 1876, and 1877. In 1878 
there was a very severe epidemic of enteric fever in the Malton Urban 
Sanitary District, which at that time included Norton (the combined 
population being 8,168). No fewer than 315 cases were recorded up 
to September 30th of that year, 7.e., during a period of only nine months, 
This outbreak, it is fair to mention, was locally attributed to defects in 
drainage, and these were then to some extent remedied. Fatal enteric 
fever, as also fatal diarrhoea, are to be found in the death records of 1879, 
1580, and 1881. In 1884, 1885, 1886, 1887, 1888, and 1889 enteric 
fever recurred yearly in the Malton Urban District ; and in 1889 there 
was a remarkable outbreak of epidemic diarrhoea, which seems to have 
affected almost every household in the town. As an example of its 


abundance and gravity one medical man stated that he was called upon — 


to treat 90 cases of diarrhoea in one day. Other practitioners, while not 
giving numbers, say that the outbreak was almost universal in the urban 
district at that time, viz., in October 1889. In the autumn of 1890 


there was again an outburst of the same kind, though of a milder 


character. Public attention meanwhile had been drawn to the fact 
that outbreaks of fever and diarrhoea hed followed seasons of floods in 
the river, and had been associated with the supply to the town of 
muddy water from the mains. Some of the residents made represen- 
tations to the Urban Sanitary Authority, directly by deputation and 
through the columns of local newspapers, calling especial attention to 


the muddiness of the water, which was alleged at times “to stink,”’ and — 


contained, as it was said, “the sewage of all the towns and villages 
situated near the Rye and its numerous tributaries.” 


During 1892 there were no deaths from enteric fever in Malton, but — 


12 non-fatal cases were notified to Mr. Heit, the present Medical Officer 
of Health. Nearly all of these occurred before October. The diminu- 
tion in the prevalence of fever, and the cessation, for the present, of 
outbreaks of diarrhasa may be due, in part, to the action of Mr. R. 
Richardson, the present borough surveyor, who was appointed about 


two years ago. ‘This officer tells me that as soon as the flood water: 


reaches a certain level, z.e., before any actual discoloration takes place 
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in the town well, he ceases to pump water from the well to the reservoir, App. A. No. 8. 
and pumping is not resumed till all discoloration of the water has dis- On Enteric Fever 
appeared for some time from the well water. Meanwhile the supply to ™ Ryedale, and 
the inhabitants is necessarily limited, the water being turned on from Supply of 
the reservoir for short periods twice daily. He says that in this way pe gr Oe ow. 
by care six days’ supply can be given from the reservoir. Jt will be 
noted that the security of the inhabitants of Malton against delivery to 
them of polluted water rests upon the vigilance of the borough 
surveyor. Should he, for any reason, permit the pumping to be continued 
after the polluted river water has begun to gain access to the well, 
or should he resume the pumping process a trifle too soon before the 
storm water or its sediment has been washed out of the well by the 
continuous current of spring water passing through it, delivery of polluted 
water to Malton must needs take place. And under such circumstances 
should, by any chance, excremental matters from cholera or enteric fever 
cases be amongst the impurities contained in the water, the result might 
be disastrous to the town. 

After the representations made tothe Local Board of Health in 1889 
skilled assistance was called in to examine the town’s water-supply and 
and to report upon it. Messrs: Fairbank, C.E., of Driffield and 
Westminster, made the investigation. In their report dated April 28th, 
1890, they condemned the present supply of Malton as liable to pollution, 
believing that river water gained access to the Lady Well by under- 
ground connexions between the river and the well, as also by the over- 
flow of the river into the pools. They examined various suggested 
new sources of supply, and finally prepared plans for a new supply from 
springs chiefly arising in Settrington Dale, about five miles from Malton. 
A new reservoir was to be constructed, as the present one leaked and 
was also insufficient in size to supply both Malton and Norton (then 
part of the borough). The scheme, however, was never proceeded with, 
and Norton, as has been stated, as soon as it became an independent 
Urban District adopted a water scheme of its own. 

Beyond raising a little the height of the embankment round the pools 
nothing, I understand, was done to secure the Malton supply against 
pollution. 

Mr. Channon, architect of Malton, who has bestowed much time 
and pains in making observations on the Lady Well and its surroundings, 
and who kindly supplied me with sketches and gaugings he had from 
time to time made at flood periods, asserts that the contamination of the 
weil always comes by way of the adjoining pools and not by any 
underground channels; and he is satisfied that a further heightening 
and enlarging of the present embankments round the poo!s would 
prevent future pollution of the town’s supply. 

During my visit i saw copies of analyses of the town water, all 
reporting favourably upon it. But these samples were not taken at the 
times when the well was flooded by the river. ‘The pollution of course 
is only intermittent ; it is especially liable to occur any time after thunder- 
storms or prolonged rains, or in times of rapid thaw. The members 
of the Malton Urban Sanitary Authority should therefore without 
delay reconsider the question of obtaining for the town a sufficient and 
uniformly wholesome water-supply. 
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ADDENDUM. 


Summary of Rarvratt for 1892, at Norton, Malton, taken by = 
E. K. Spiegelhalter, Esq., F.R.M.S. 


Diameter of funnel, 5 inches. a “a 


Rain Gauge Ab d, 1 foot. 
F { Height of Top { Abore Ba: Jaye a 


—————— 





Total Depth.| Greatest Fali, 24 hours, | Neaente of 








Month. eke | {| Days in which 
. “OF or’ more | E 
Inches. Depth. Date. 4 fell: aw 
ta 
January - - 1°41 "46 | 11th LL, iia 
February ~ - 1°90 50 20th iSa 
March = - °96 *25 12th 13° ae 
April - te - 1°76 92 27th 1 ae 
May - f = 3°60 1*20 27th ar Ase 
June eh Tyainl) = 4°45 1°52 28th Lah 
July - > - 1°41 87 Eth wal i? See 
August - ee 2°64 81 29th 16... <3, 
September - - 1°54 "40 29th 12 
October - - = 5°61 1°80 14th » 96° ae 
November - = 1) 1 L263 "39 4th 16 OS 
‘ December - - 1:26 *51 9th ayohle en 
Total - - 28°17 — aoe 184 
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No. 9. 


Report on the Circumstances of the River Trent in Lincolnshire 
and Part of Nottinghamshire, with special reference to the WATER 
SUPPLIES of POPULATIONS resident on or near the banks of the River, 
and to the Occurrence amongst those Porunations of ENTERIC 
FEVER; by Dr. R. Bruce Low. 


E 
GENERAL REPORT. 


The Trent, the third longest river in England, rises in Biddulph 
Moor, on the northern borders of Staffordshire. It dows throngh five 
counties, Stafford, Derby, Leicester, Nottingham, and Linceln, a distance 
of about 154 miles, receiving during its course 12 large tributaries,* 
before it. finally, on the borders of Yorkshire, joins the Ouse to form 
the Humber. The Trent supplies the natural drainage of a large area, 
estimated at 4,000 square miles, and upon the river itself or its tribu« 
taries stand many large towns, é.g., Nottingham, Derby, and Leicester, 
besides numerous smaller towns and thickly populated districts, as well 
as rural-villages. 

The Trent for a distance of about 30 miles from its mouth (¢.e., from 
about eight miles above Gainsborough to the Humber) is a tidal river. 
In its tidal reaches the river is swept at spring tides by a bore, locally 
known as “the Hygre;’? the inflowing water rises to a considerable 
height and advancing like a wall, rushes, with a loud noise, swiftly up 
the bed of the river, sweeping all before it that has not been properly 
secured, and scouring up the mud in the channel and on the banks, 
increasing inthis way the usual turbidity of the water.t 

At Gainsborough the water at spring tides rises from 10 to 12 feet, 
and is stated to flow here for three hours and to ebb for nine in every 
12 hours. | 

The Trent is navigable for ships and steamers as high as Gainsborough 
and for river tugs and large barges up to Newark. Some decked barges 
trade regularly between Hull and Nottingham. Smaller craft go higher 
up the river. Sometimes cargoes of linseed or grain are brought in 
ships direct from Russian ports to Gainsborough, but such cargoes are 
more usually transhipped at Hull into river boats. A, passenger steamer 
plies daily between Hull and Gainsborough. 

The Trent has communication with many inland towns by means of 
eanals. In the lower part of its course three enter it, viz., the Keadby 
Canal connecting the Trent with Doncaster and Sheffield and other 
places; the Chesterfield Canal connecting that town and other places 
with the Trent at West Stockwith; and, at Torksey, the Foss Dyke, 
an artificial waterway, connecting the Trent with Lincoln. Higher up 








* The chief tributaries of the Trent are the Sow, Blythe, Tame, Meas, Dove, 
Derwent, Soar, Lene, Dover, Greet, Devon, and the Idle. There are also numerous 
smaller tributaries, and in the lower part of its course the Trent receives a large 
quantity of water from the “dykes ” by means of which the flat country in South 
Yorkshire and North Lincolnshire was reclaimed from swamps and marshes. 

j Advantage is taken of this extreme turbidity of the Trent water by utilising it 
to “warp” low-lying land which at high tide is below the level of the river. By 
cutting channels or “‘ warping drains,’ which are sometimes some miles in length, 
the thick tidal water is conveyed to the land which is to be treated, and which has 
been previously surrounded by an embankment. ‘The water before running back 
into the river with the falling tide deposits some of its suspended matter; as much as 
+5 of an inch, it is stated, being left after each tide. It is possible in this way, in the 

‘course of two or three years, to deposit a rich alluvial soil on land which was 
formerly poor and unproductive. Warp land is well known for its fertility. 
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the river are other canals, affording access for barges to a 
and othe: Midland towns. 

Almest from its source the Trent becomes polluted with sewage, 
The river and several of its tributaries constitute the natural drainage 
of nearly the whole of Staffordshire. In its passage through tke 
densely populated pottery district the Trent is admittedly polluted, and 
lower down the crude sewage of many places, and as well the effluents 
from sewage farms, mingle with the waters of the Trent and its tribu- 
taries. ‘Taking two tributaries as samples of the others, the Tame, 
which receives sewage from Birmingham more especially at times of 
heavy rainfail and from the Black Country, is highly polluted; and 
lower down, the Derwent, which flows through the centre of Derbyshire 
to the Treut, receives the crude sewage of such places as Bakewell, 
Matlock Bridge, Matlock Bath, Belper, Derby, Alvaston and Boulton, 
having a combined population of nearly 120,000. The sewage of 
Nottingham is disposed of upon land adjoining the Trent at Burton 
Joyce, about five miles from the town and about 18 miles above Newark. 
The effluent, owing to the care which has been, and is being, taken with 
the preparation of the land used as a sewage farm, is, under ordinary 
circumstances, clear and free from objectionable smell. But in times 
of heavy rainfall it is found necessary to turn the contents of the flooded 
sewers of Nottingham direct into the Trent. In this and other ways 
much untreated sewage at times reaches the river. Still lower down 
the crude sewage of Newark passes directly into the Trent, and further 
down still the town of Gainsborough discharges its sewage into the 
river. In addition to the towns last mentioned, the whole of the 
intervening places on the river drain into the Trent without any attempt 
at purification of their sewage. 

Into the lower section of the river, with which this. report is more 
especially concerned, there is drained a considerable area of heavily 
manured land; so that after heavy rains the river is contaminated by 
the washing into it of more or less towns’ manure and night soil, 
imported from large urban districts. The town of Nottingham, for 
example, where the pail system is still in use, has to dispose of more 
than a thousand tons of night soil every week. Much of it is taken by 
boats to neighbouring districts, the natural drainage of which is to the 
river. Such manure would be liable at any time to contain the bowel 
discharges of enteric fever patients, and of persons suffering from 
diarrhoea. 

As bearing on this point I give in the subjoined tables the recorded 
cases and deaths from enteric fever and diarrhea in Nottingham for 
some years back. The figures are taken from the annual repor ‘ts of Dr, 
Boobbyer, the present Medical Officer of He alth, and from those of his 
predecessor. 


Taste [.—Showing notified* Cases of Enteric Fever, and Deaths 
therefrom, in wht Borough of Nottingham, from 1884 to 1892 
inclusive. Population (in! 1891,) 211 984, 





Enteric Fever. 1884.| 1885. | 1886. | 1887.| 1888.) 1889. 1891.) 1892. 














1890. 

















Cases - 218 | 326 | 317 | 411'| 496| 395 | 3481 396! 200 











Deaths | « 61 74 89 | 87 66 58 70 32 
ae 





ees |: = eed 
* Notification came into force in June 1883. _ 
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Tasre JI.—Showing Deaths from DiArruaa in Nottingham from 
1884 to 1892. 



































= 1884.| 1885.} 1886.| 1887. 1888. 1889.|} 1890.| 1891.| 1892 
| | 
Deaths from S77 163 328 315 Noe e263 185 180 | 158 
cliarrhea. | | 





In recent years consignments of towns’ manure to parts of Lincoln- 
shire aud Nottinghamshire adjoining the Trent have been on the 
increase ; for owing to the long continued agricultural depression some 
farmers have been abandoning the use of costly artificial manures, and 
have been using instead the less expensive towns’ manure. 

From the towns of Huddersfield and Sheffield large quantities of 

night soil are brought by rail into the Gainsborough rural district, 
where it is spread, or stored upon land, the drainage of which is 
necessarily towards the river. With regard to the liability of this 
night soil to contain the specific bowel discharges of enteric fever, I have 
ascertained through the courtesy of Dr. Harvey Littlejohn, the Medical 
Officer of Health for Sheffield, the amount of enteric fever that has been 
recorded in that city during recent years. 


TasLe I1I.—Showing Number of Cases and Deaths from EnTERIc 
Fever in the Borough of Sheffield during the last 5} years, 
January Ist, 1888, to June 24th, 1898. (The Population in 1891 
was 324,323.) 














Enteric Fever. 1888 | 1889. | 1890. | 1891. | 1892. of le 
) | 4 
Cases - ‘ - * | * 374 354 197 78 
Deaths - - - 49 | 64 62 | vgs: 41 23 











* Notification not in force. 


There are, therefore, grounds for believing that the specific poison 
of enteric fever may be brought into the catchment area of the River 
Trent from Sheffield, along with the night soil manure which is spread 
upon land. Sheffield isa town where privy-middens exist in considerable 
numbers. 

Night soil is also brought by barges from Lincoln through the Foss 
Dyke at Torksey into the neighbourhood of the Trent. Some of this 
manure is unloaded on the banks of the Foss Dyke itself, while some of 
it is unloaded on the banks of the Trent. A further portion finds its 
way by Stockwith Lock into Misterton parish through the canal there. 
As to the possibility of Lincoln night soil containing the specitic poison 
of enteric fever, I have obtained, through the kindness of Dr. Harrison, 
the Medical Officer of Health, information as to the amount of fatal 
enteric fever in that city for some years back. Notification is not in 
force, so that only the record of fatal cases can be given. 
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Taste TV.—Showing Deaths from ENrErIc Fever in the © rity of” 
Lincoln, population (in 1891), 41,491, from 1882 to June 24th, 

















1893 
Enteric To 
Fever, | 1882.] 1883. 1884, | 1885. | 1886.| 1887. 1888. 1889.} 1890. 1891.) 1892.) June 24, 
ote . | 1888, 
| 
} 
Deaths -| 12 8 von 80 8 eq a eat ieee eB | 6 10 
| | | | | / 
| | 


























There are in the City of Lincoln 2,975 privy vaults and 950 pail 
closets. Though the amount of non-fata! enteric fever in the place is 
not known, the deaths recorded in the above table suffice to indicate 
that night soil collected in Lincoln may likely enough contain from time 
to time excrement passed by enteric fever patients. If it be urged that 


the bowel discharges of all reported fever patients are always thoroughly — 


disinfected in most towns, and often kept apart from the privy or 
closet ; on the other hand, it must be remembered that in the earlier 
stages of the disease the diagnosis is difficult, and diarrhoeal dejections 
of all kinds, at first at least, get mixed with the other contents of privy 
vault or pail. 

Towns’ manure from Hull is also sometimes sent up the Trent for 
disposal on agricultural land. A considerable amount of what is called 
“stable” manure is likewise brought up the Trent in barges from Hull 
and delivered to farmers on the banks of the Treut. Night soil, too, 
comes into’ the Trent vid the Keadby Canal. In the process of unloading 
barges carrying night soil manure, filth is spilt on the boat and on the 
banks of the river as well as into’ the water; after unloading, the filthy 
fluid remaining in the barge is pumped out into the river. But the 
amount of night soil brought by canal boats of late years has greatly 
diminished, the most of it now being conveyed by rail. 

The town of Newark-on-Trent has some 1,400 pail-closets, which are 
emptied weekly by a contractor, and their contents removed to a depot 


outside the town, to be sold to farmers in' the neighbourhood as — 


manure. At Newark there are also about 1,244 waterclosets. These 


discharge their contents into the ‘Trent, and as enteric fever has been 


very prevalent in the town for at least four years (see Special Report 
on Enteric Fever in Newark at page 125), a considerable amount of the 


specific poison of this disease must have reached the river from this — 


source as well as by way of the infected night soil manure. Newark is 
about 20 miles above Gainsborough. Between these two towns there 


are « number. of villages. situated on the river’s banks, and these also 


drain into the Trent... It is a matter of common knowledge that boatmen 
engaged in barges, or craft. of any kind in the river, throw all their 
urine and faces «direct into the Trent; and exerement can be seen at 
times floating in the water. A medical man informed me of an, instance 
where an enthusiastic admirer of Trent water, in a riverside. village, 


..was led. to abate his enthusiasm after drawing a pailful of water from 
the river to. fill his. teakettle ; on this occasion he found solid feeces,in — 
the pail, and he has since discontinued the. use..of river. water in his | 
household. Iam told that about 56 boats trade regularly from. Hull-to— 


Nottingham; the dejecta of the crews of these and other boats which 


trade to Gainsborough will help to swell the excremental pollation of 
_ the Trent. | 


The town of Gainsborough, whose population in 1891. Tuite eae 


14,372, discharges its crude sewage direct into the Trent by eight — 
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outfalls. The number of waterclosets in this town is on the increase, 
and the direct excremental pollution of the Trent from this source, 
only a few miles above certain villages which draw their drinking water 
from the river, is, to a corresponding extent, augmented also. Hitherto, 
for the artisan population at Gainsborough, midden privies, mostly of 
the old objectionable kind, have been in use; but in connexion with 
houses recently erected, trough closets and other forms of waterclosets 
have been provided. The contents of the midden privies, as in the 
other towns already mentioned, are sold for manure to farmers and 
others in the neighbourhood. With regard to the possibility of the 
Gainsborough sewage and night soil being specifically contaminated 
with the poison of enteric fever I have been ‘unable, for various reasons, 
_ to obtain much definite information. Owing to the circumstances under 
which the Medical Officer of Health for the Gainsborough Urban 
District is appointed, no copies of his annual reports are sent to the 
Local Government Board, and consequently I could obtain no record of 
any past epidemics of fever in the town. From resident medical men, 
and from other persons, I gathered that cases fatal and non-fatal of 
enteric fever have occurred in Gainsborough, more or less, every year, 
and that there were 11 fatal cases in 1891. IT also learned that during 
1892 the district nurses had on their books, mostly during the autumn 
months, and among the poorer classes in Gainsborough, at least 
23 enteric fever cases, as well as other milder cases of a suspicious 
nature. There were also some cases in the early part of 1893. From 
these facts it would seem that the town of Gainsborough has added its 
share of specific pollution to the water of the River Trent. 

Below Gainsborough the Trent receives the sewage cf some large 
villages, e.g-; Morton, Stockwith, and Owston, situated on its banks. 
At West Stockwith, and also at East Stockwith, are chemical works, 
where artificial manures and other products are prepared. The waste 
water from these works escapes into the river above the villages of East 
and West Stockwith. At the date of my visit the works were not in 
full operation, but I saw some dark brown fluid discharging into the 
river. However harmless the efluent may have been, yet the presence 
of chemical waste from trade processes in a drinking water is not, to say 
the least, desirable. 

At West Stockwith the River Idle joins the Trent. Into the Idle the 
untreated sewage of the Borough of Hast Retford passes some 18 miles 
higher up. The Idle is further polluted by the drainage of a large tract 
of land, highly cultivated and heavily manured, between Retford and 
West Stockwith. As regards the Idle, and the ‘large dykes or drains 
entering the Trent hereabouts, it is customary in summer time, when 
cutting down the rank growth of weeds growing on the banks, to throw 
them inte the water as the quickest and easiest way of disposing of 
them. When these collections of weeds enter the Trent they are 
carried up and down the river by the tide, and as other impurities 
(occasionally a dead dog or cat) get attached to them, the smell from 
these collections becomes very offensive, especially in hot weather and 
when the amount of water in the river is low. ‘Those who live in 
villages lower down, below Stockwith, complain very much of the 
nuisance arising from these collections of floating weeds and dirt. One 
farmer went so far as to say that at times the Trent actually stank from 
this cause. 

_ In the addendum to my report on the water supplies of the Gains- 
borough Rural District will be found copies of reports* on some analyses 





* Not here reproduced. 
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of Trent water, the samples having been taken from the river at different 
places and under different circumstances. These analyses go to show 
the varying chemical composition of the water in the Trent. But it 
does not need chemical analysis to prove the contamination of the river 
by excrement from a variety of sources ; indeed the facts I have adduced 
go far to prove the specific pollution of the Trent by the bowel discharges 
of enteric fever patients from Newark and Gainsborough as well as 
from other places. In this connexion I may mention an instance which 
goes to show that even before the Trent reaches Newark its waters have 
become specifically polluted. Mr. Appleby, one of the leading prac- 
titioners in Newark, tells me he was called a few years ago to attend 
some men employed by the Trent Navigation Company in deepening the 
river’s channel. These men while thus employed drew their drinking 
water from the Trent a little distance above Newark. Within a month 
Mr. Appleby was called upon to treat six of them for enteric fever, due, 
in that gentleman’s opinion, to drinking the river water without first 
boihng it. 

From the many opportunities which it has of becoming specifically 
contaminated, the River Trent cannot be regarded as a safe source of 
water supply to any individual, or community, located on its banks. As 
showing how far this opinion has been locally recognised, it is only 
necessary to state that the towns of Newark and Gainsborough, which 
formerly drew their supply in the one case in part, and the other 
wholly, from the Trent, have abandoned this source. Both towns have 
sunk bore wells in the new red sandstone to provide supplies for their 
inhabitants. And it is evident that if the Trent is recognised to be 
unfit for supplying wholesome water as high wp as Newark and Gains- 
borough, it must be much less fit te supply the villages now using it 
below Gainsborough, after it has been further polluted by the sewage of 
these two towns and in other ways. 

Professor Percy F. Frankland in forwarding his analysis of samples 
of Trent water which had been sent to him by the Gainsborough Urban 
Sanitary Authority, gave the following opinion on the river water, taken 
above Gainsborough. After alluding to the excessive turbidity of the 
two samples sent him he goes on to say:—‘“* They both contain large 
“‘ quantities of organic matter, which is toa considerable extent of 
animal origin, and therefore highly objectionable, and both samples 
contain for river water a remarkably high proportion of ammonia, also 
pointing to the presence of sewage. I can easily understand that the 
river at the time samples were collected was in an exceptionally bad 
state, but I have no hesitation in saying that a stream which can at 
“ any time be so contaminated as this, is most undesirable for the 
“ supply of a town, and that it would be a constant source of danger to 
“ the health of the inhabitants.” These remarks, intended for the 
Urban District of Gainsborough, apply in a still greater degree to the 
rural district situated on the riverside below Gainsborough town. 

The use of Trent water for domestic purposes is now considerably less 
than in past years. The towns of Newark and Gainsborough, as 
already stated, have discontinued it, though the latter has during the 
present summer been making use again of the river supply temporarily, 
during the deepening of their bore well; the Trent water, in this instance, 
being pumped into settling tanks continuously at all states of the tide, 
and being filtered through 3 feet or more of sand and gravel before it is 
pumped to the town’s reservoir. = 

Hight villages in the Gainsborough Rural District: (see report on . 
water supplies of the Gainsborough Rural District at page 110) derive 
their drinking water mainly from the ‘Trent, as also do two villages in 
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the Thorne Rural District (see report on water supplies of the Thorne 
Rural Sanitary District at page 131). 

There are also two villages in the Glanford Brigg Rural Sanitary 
District, which make use of water from the River Trent for domestic 
. purposes, viz., Burringham (population at census of 1891, 665) and East 
Butterwick (population in 1891, 274). These villages in eddition to 
the river water, use rain water collected in underground cisterns from 
the roofs of houses. There are also surface wells in many of the back 
yards. The water in these is hard and seldom used for drinking. Trent 
water is boiled before use in these two villages, and to this precaution 
may possibly be due the apparent immunity of the inhabitants from 
enteric fever. Since 1886, there have only been, so far as is known, 
two cases of enteric fever in Burringham, both occurring in 1888, and 
only one case in East Butterwick, and this occurred in 1886. For 
information regarding these two villages I am indebted to Mr. 
Maximilian Behrendt, of Burringham, the resident practitioner. 

With regard to the incidence of enteric fever upon residents in river- 
side villages, Mr. T. B. F. Eminson, of Scotter, who, in his own person 
and in that of other medical members of his family, has a large and 
varied acquaintance with the habits and customs of the locality, in- 
cluding the Trentside, expresses an opinion that enteric fever more 
commonly attacks new comers who drink Trent water, than those who 
have been drinking it for years. His explanation is that, in all proba- 
bility many native Trentsiders have had enteric fever in early life, 
and that, perhaps, the constant use of Trent water by those who have 
not had the fever, enables them in some way to resist more or less this 
disease... | 

Though public opinion in towns is sufficiently advanced to recognise 
the danger of using a polluted water supply, it is unfortunately the case 
that in. rural districts, and more especially in the Trentside viilages, 
there is a strong feeling against the disuse of the river supply and the 
substitution of a new one. Apart from the question of expense, and the 
ignorance of the ill effects produced by contaminated water, there is in 
the district a deep rooted eonfidence in the qualities of Trent water, and 
an unconcealed aversion to listen to any representations as to possible 
dangers arising from its use. ‘The medical men practising in the 
district are constantly urging the boiling of river water before use, and 
to this precaution, I think, in some measure is due the fact that there 
has not been a still greater incidence of enteric fever in recent years in 
these riverside villages. 

It is of interest to mention that sand and gravel ure taken from the 
river bed between Newark and Gainsborough and removed to towns for 
renewing the tiltering materials of some public water supplies. Unless 
previous to use these materials are subjected to careful preparation, they 
might themselves become a source of danger. 

Should cholera be introduced inio this country at any time, and be 
carried to any of the towns or villages situated on the banks of the 
Trent or its numerous tributaries, the people who drink Tient water 
lower down would be in danger of catching the disease. I am informed 
that in some previous cholera visitations the Trentside populations 
suffered heavily. Attached is a map showing the course of the Trent 
and some of its tributaries. 
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ON THE WATER. SUPPLIES OF THE GAINSBOROUGH 
RURAL SANITARY DISTRICT, IN THEIR RELATIONS 
WITH ENTERIC FEVER. — 


Repeated reference in the annual reports of the Medical Officer of’ 
Health of the Gainsborough Rural Sanitary District, to prevalence of 
enteric’ fever among the population of villages on the banks of the Trent, 
who’ drink the river water, has been the subject of correspondence 
between the Local Government Board and the Sanitary Authority during 
several years. In 1892, as a result of this correspondence, the Rural - 
Sanitary Authority passed a resoiution committing the matter of water’ 
supplies in riverside viilages to the consideration, of the parochial com- 
mittees or vestries of the several parishes, with a request for observa- 
tions, and indicating that copies of any resolutions passed at meetings 
of these bodies should be sent to the Rural: Sanitary Authority. 
Accordingly local meetings in the riverside villages were held and ° 
resolutions passed, copies of these resolutions being subsequently sent” 
by'the Rural Sanitary Authority to the Local Government Board (see’ 
Addendum). ‘They were generally to the effect that the Trent water ' 
was wholesome and not injurious to health, and that consequently it was 
undesirable to take any steps towards obtaining a different supply. It- 
was also stated that no complaints had been made by the inhabitants of 
riverside villages, who preferred Trent water to any other. On receipt’ 
of these resolutions the Local Government Board wrote to the Sanitary 
Authority pointing out that they (the Rural Authority) and not the 
parochial committees or vestries were responsible for the water supplies | 
of the district ; and adding that the fact that the villagers themselves: 
Were satisfied with a supply which was known to be polluted, did not 
relieve the Sanitary Authority from their duty, under section 3 of the® 
Public Health (Water) Act, 1878, of seeing that every inhabited house 
in the district had within a reasonable distance a sufficient supply of 
wholesome water!’ The especial danger of using poliuted ‘water was 
pointed out’ in the even$ of cholera appearing in this’ eountry. To 
these representations the Rural Sanitary Authority contented themselves 
by replying that they saw no way out of the difficulty unless sewage and’ 
offensive trade refuse could be prevented from going into the Trent in 
localities above, and outside of, their jurisdiction. : 

'Thus’the matter stood at the end of March of the present year (1893), 
whien the annual report of the Medical Officer of Health (Mr. Wright) 
was received by the Board. In this report mention was again made of 
the' occurrence of enteric fever in the district, due, it was said, in certain 
instances, “to the drinking of unfiltered Trent water.” After con-' 
sideration of ‘this report the Local Government Board decided that the 
circumstanees of the Gainsborough villages, their water supplies, and the 
prevalence’ in ‘them of enteric fever, should be investigated by the 
Medical Department, and I was instructed to make the inquiry. | 


TOPOGRAPHY. 


The Gainsborough Rural Sanitary District is situated in the north- 
west of Lincolnshire, and includes within its borders a small portion of 
the county of Nottingham. It is bounded on the north and east by the . 
Glanford Brigg Rural District, on the east by the Lincoln Rural 
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District, onthe west by the Thorne and East Retford Rural Districts, 
and onthe south by the Newark Rural Sanitary District. It comprises 
the whole of the Gainsborough Union and Registration District, except 
the. Urban Sanitary District. of Gainsbor ough which is situated 
somewhere about the centre of the Rural District. 

At the last census the population of this Rural Sanitary District 
numbered 18,756 persons (an increase of 677 since the census of 1881), 
distributed over 50 parishes. The area is 104,210 aeres, and the 

rateable value in December 1892 was 144,247/. 

The River Trent flows through the extr eme length of the district, a 
distance of over 20 miles, in a direction almost due south to Pome 
wo canals, one in the southern, the other in the northern portion of 
the district, connect the Trent with certain inland towns. The land in 
the vicinity of the river is flat. 

The people are chiefly engaged in agriculture. Much of the land, 
more especially near the Trent, is exceedingly fertile. There are some 
chemical works at East and West Stockwith, which in busy times give 
employment to several hundreds of hands, but at present the works are 
not in full operation. Some persons living beside the Trent find 
employment on board barges or other river craft. 

Geologicaily, the western part of the district is on the New Red or 
KKeuper Marl, for the most part concealed by more recent beds of warp, 
sand, and peat, Near the town of Gainsborough it stands on the 
Upper Keuper keds; above the Keuper come the Rhaetic beds, then 
the Liassic Limestones and Clays, and on the eastern borders of the 
district the Oolites, forming a line of hills called “ the Cliff.” 
strata dip to the east, 
deposits which cover the Upper Keuper beds.* 


GENERAL SANITARY CIRCUMSTANCES. 


Dwellingsare of much the same type as is met with in other rural 
districts of the Northern Midlands. 
in good repair, but occasionally are dirty aud dilapidated. Some are damp 
from want of eave spouting.. A few have no. back doors cr windows, 
and therefore can have no free through-ventilation. In some riverside 
villages the’ houses! are packed:in an irregular manner together, and 
have not sufficient open space around them. These have little or no 
garden ground attached, though generally speaking the cottages have 
gardens and allotments. Cases of overcrowding, I am informed, occur 
now and again. Many yards are unpaved or otherwise unprotected from 
soakage. ! 

Sewerage.—Most of the larger villages have been sewered. . The 
outfalls usually discharge into: open ditches or watercourses whieh 
ultimately, sooner: or later, reach the Trent. Recently sewerage has 
been improved and relaid at Sturton and Blyton, where the old-fashioned 
horse-shoe tile pipes have: been replaced by 9-inch glazed and. socketed 
pipes.t Usually, little.provision has been made.for ventilation, of 
sewers, but'at Scotter several upright. shafts have, been fixed at certain 
points for this purpose. It is proposed to ventilate the new Blyton 





* Hor information on the local geology of the district, I am indebted to IF’. M: 
Burton, Esq., of Highfield, Gainsborough. 

+ In addition to the above the following villages have had special sewers laid 
since 1885, when the present Medical Officer of Health came into office, viz., Bole, 
Corringham, Fenton, Glentworth, Haxey, Lea, Misterton, Morton, Marton, Scotter 
Scotton, Stowe, Upton, and Willingham, _ 


APP, A, No. 9, 
On the River 
Trent in Lines; ©‘ 
and Notts., with 
reference to vt 
Water too 
and Enteric 
Fever; by Dr. 

ruce Low. : 


On the Water 
Supplies*of the’ 
Gainsborough 
Rural Sanitary °" 
District, in their 
Relations with .« 
Enteric Fever. 


The. 
"The Trentside villages stand on river alluvium _ 


As a rule they are fairly clean and... 


App. A. No. 9. 
On the River 
Trent in Lines. 
and Notts., with 
reference to 
Water Supply 
and Enteric 
Fever; by Dr. 
Bruce Low. 


On the Water 
Supplies of the 
Gainsborough 
Rural Sanitary 
District, in their 
Relations with 
Enteric Fever. 


112 


sewer in the same manner. No manholes or lamp holes at bends or 
junctions have been provided for inspection purposes. Usually no 
arrangements for flushing the sewers have been made; but at Owston 
Ferry, where the sewer is an old square-shaped one, built of brick, and 
with little or no gradient, there is a contrivance by which at high tide 
water can be admitted an the river into one section of the sewer, 
permitting a free flush from end to end, when desired. A few houses at 
Misterton drain direct into the Chesterfield Canal. In some places 
house drainage is imperfect ; occasionally slops are conveyed away in 
open channels. Trapped gulleys were sometimes seen outside the 
dwellings for the reception of the house slops; but small shallow metal 
traps were more commonly met with. Where no sewers are provided 
each house drains into the nearest ditch, or sometimes intv a cesspool in 
the garden. 

Excrement disposal is mainly by raidden-privies, most of them of 
defective construction. Many privies discharge into large uncovered 
middens, which retain for long periods considerable accumulations of filth 
and refuse. Privies are sometimes dilapidated, some are without doors. 
Nearly all permit the dripping of rain water from their roofs to pass 
direct into the middens. Occasionally, owing to want of spouting on 
the adjoining buildings, the storm water therefrom rurs into the midden 
pit. Some privies are too close to dwellings. One midden, for example, 
at West Stockwith, is only 4 feet from a house, the privy door facing the 
pantry. Into this midden, four privies (used by eight houses) discharge. 
It is unccvered, is sunk 3 feet or more below the surface of the ground, 
and measures 8 feet long by 5 feet wide. Slop water is thrown 
occasionally into these midden pits, the bottom of which is seldom water 
tight. A few houses, at Morton for example, have moveable receptacles 
in their closets, but owing either to apathy on the part of the occupier, 
or to the want of suitable opportunities for disposing of the contents, 
those that I saw were not alwaysin good order. 

The removal of House Refuse is cast upon the occupier, and it would 
seem, judging from results, that in the opinion of the occupier, the 
larger the midden the less frequent the trouble of getting it emptied. I 
saw numbers of middens in urgent need of emptying. In some instances 
inquiry elicited the fact that the occupier had no garden or allotment 
on which to dispose of his refuse, and that he was thus at the mercy of 
the farmer, who would only remove the refuse when it suited his own 
convenience. Some householders in riverside villages throw their 
refuse direct into the Trent, or dispose of it upon the river banks from 
which it is carried away by high tides. For some cottage property ne 
ashpits of any kind are provided, and house refuse is heaped in the 
backyard. 

Pigs are sometimes kept too close to houses. Some sties at the time 
of my visit were in a wet and neglected state, and from their proximity 
to wells endangered local water supplies. 

Water supply. —Throughout the whole district, this is in a large 
measure derived from pump wells, one for each house or group of 
houses. The wells vary in depth, some being not more than 10 feet 
deep, while one at Lea is 50 feet deep. The average depth is from 16 
to 20 feet. Many of them from their situation are liable to contamina- 
tion owing to soakage into them of liquid from privy pits, middens, and 
pigsties. Where the position of the well has been properly chosen, 
and where there are no filth accumulations near at hand, these wells 
appear to be not unsatisfactory ; but a large number are not so situated. 
as to be free from danger of pollution. Some wells at Morton, for - 
example, become discoloured after heavy rains. Some outlying cottages 
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in Kexby parish get their water supply from a land drain. This water, 
T was assured, is always boiled before use. 

The village of Misterton derives its water supply in large part from 
the Chesterfield Canal, and a small portion of the parish of Walkering- 
ham does the same. This canal joins the Trent at West Stockwith 
about a mile from Misterton. The water in the canal is polluted. A 
considerable amount of nightsoil manure is brought into the canal, by 
barges, from Lincoln and Gainsborough in the one direction, and from 
Retford in the other. A good part of this manure is unloaded on the 
banks of the canal, and pollution of the water takes place in the pro- 
cess. At Misterton there are some pump wells, and also rain water is 
stored in cisterns by some persons, but the majority of the people use 
the canal water ; some boil it, but others do not, 

None of the villagers on the riverside above Gainsborough drink 
Trent water, though persons (eel-fishers with their families, and others) 
living in house boats and moored off one or another of the riverside 
villages habitually use it. The more or less habitual use in. the 
Gainsborough Rural District of Trent water for domestic purposes, is 
limited to eight villages all situated below the town of Gainsborough. 
Their combined population at the last census amounted to 3,530, of 
whom 878 live in five small villages on the east bank of the Trent; and 
2,652 in three larger villages cn the west bank. The first group com- 
prises the villages of Walkerith, East Stockwith, Wildsworth, East 
Ferry, and Susworth, while the second group consists of West Stock- 
with, Owston Ferry, and West Butterwick. (For population of each 
village see Table ILI., pages 117-18.) ) 

The water when drawn from the Trent is brown or yellowish-brown 
in colour, and somewhat muddy looking. It iscommonly set aside for a 
time by the householders to stand in large jars holding six or eight 
gallons or more, to allow the abundant suspended matter to settle. 
After this it is usually boiled before use. Some persons after boiling 
filter it, others only filter it without boiling; while there are people 
who neither boil nor filter the water, resting content to use it after 
allowing the suspended matter to subside. Even in households where 
the Trent water is habitually boiled before use, it is admitted that there 
are occasions when this precaution, for various reasons, is omitted. In 
one village, Susworth, it is the custom of some to add a little alum to 
the muddy water, to hasten the settling down of the sediment to the 
bottom of the jar. 

The filters in use in these villages are generally made of carbon, or 
of sandstone. While some persons are careful to clean their filters 
regularly, others take little trouble with them; one man indeed con- 
fessed to me that his filter had not been cleaned for two years. Several 
of the filters used were of a kind that cannot be taken to pieces for the 
purpose of being cleaned. In’such cases the householder was satisfied 
with only washing the sponge placed at the top of the filter in the 
opening through which the water enters the filter. 

At some farmhouses situated on the river’s banks the water is 
pumped direct from the Trent to the house through a leaden pipe laid 
through the bank into the bed of the river. Commonly, however, 
water is drawn by hand in buckets or pails from the banks or from any 
convenient boat-landing. Water is taken at ali states of the tide. Even 
at high tide the water is said not to be brackish. For convenience 
water is taken generally in the Gainsborough rural district at high 
water, especially during spring tides; for when the tide recedes a 
copious deposit of slimy mud covers the banks and landing stages, 
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causing them to become slippery and unsafe for water-drawers, who 
have occasionally been known to get immersed in the river while filling 
their vessels. : , : ip te 

Persons “born and bred” on the Trentside have a very high and 
exaggerated estimate of the river water. Regarding it as wholesome 
and harmless, they are deaf to any representations of the possibility of 
its being specifically’ contaminated before it reaches ‘them. On the 
other hand, visitors to the district, or persons newly coming to live in 
the district, have at first some difficulty in overcoming their aversion to 
the muddy looking water. Locally the “ Trentsiders” regard use of 
river water as conducive to longevity. rs 

In addition to the river water many of the cottagers and others in 
these villages have rain water cisterns in which “soft”? water is stored. 
A few of these are made of metal and stand above ground, but the 
majority are underground, made of brick and cemented inside. At the 
date of my visit, owing to the prolonged dry weather, most of the 
underground cisterns were empty. On looking down into some of 
them I saw places where the cement had cracked, and where perco- 
lation from the adjacent soil was taking place. Commonly these 
cisterns were situated close to the back doors of houses, and in numerous 
instances they were only a few feet distant from the privy-midden. 

This “soft” water, often dark and smelling unpleasantly, is used 
chiefly for washing: but some people after boiling and filtering it use it 
for drinking purposes. The cisterns are generally cleaned out once a 
year in the dry summer weather, when they are often empty or nearly 
so. Some of the poorer cottagers collect rain water from the downfall 
pipes in barrels, but the water in these wooden receptacles soon becomes 
green in colour and smells offensively. | 

There are also in the riverside villages pump wells attached to some 
houses or yards.’ The objectionable position of these wells renders 
them liable’ to pollution, and as matter of fact some of them are 
regarded as polluted, and are not used except for “ swilling ” the floors. 
The water in them is hard and but few persons use them for domestic 
purposes, the general preference being, throughout the riverside villages 
already named, for Trent water. 

To recapitulate, it may be stated, generally, that the majority of the 
villages in the Gainsborough Rural District are provided with pump 
wells, the water from which is used for all domestic purposes. One 
large village, Misterton, mostly uses canal water, as also does part of an 
adjacent parish, Walkeringham. Finally, eight riverside villages below 
Gainsborough town make use more or less of water taken from the 
River Trent. 


Sanitary Administration —The Gainsborough Board of Guardians 
are the Rural Sanitary Authority, and their administrative staff com- 
prises a medical officer of health, Mr. H. Wright, and an inspector of 
nuisances, Mr. W. Eyre, whois also surveyor and canal boat inspector. 
The medical officer of health receives a salary of 50/. per annum, no 
part of which is repaid from County funds.* He possesses an adequate 
knowledge of the deficiencies of his district ; but he receives small 
encouragement from his Authority to push forward sanitary improve 
ments. ‘The inspector of nuisances receives an, inclusive salary of 80/, 
per annum, but is permitted to practise as an architect. His duties are 
discharged satisfactorily. He does not, however, always receive the 
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* Since this was written the Sanitary Authority have increased Mr: .Wright’s 
salary to 80/., in response to his application for better remuneration. 1 Sia ay. 
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support he is entitled to in‘his efforts to place the sanitary condition of App. A. No.9. 
the district‘ on a better footing. » . | On thet 
The Authority have adopted byelaws with regard to the regulation of Front ins Linnas 
common lodging-houses, the level and width and construction of new ree eae 
streets, the structure and the ventilation of new buildings, the drainage Water Supply 
of new buildings, and’) as to construction ‘of - waterclosets, privies, Fever; by Dr. 
ashpits, and cesspools in connexion with new buildings, as to slaughter- Bee Low. 
houses, as to nuisances arising from snow, filth, dust, ashes, and rubbish, On the Water 
and as to the keeping of animals. All of these were allowed by the Gat monene 
Local Government: Board as far back as August 11th, 1877 ; but prac- Burg] Sattar. 
P w= ; istrict, in their 
tically the byelaws are not’ enforced. Regulations have been made Relations with 
under the Dairies, Cowsheds, and Milkshops Order of 1885. Entec ese 
The Infectious Disease (Notification) Act, 1889, has not been 
adopted, nor have any powers been sought under the Infectious Disease 
(Prevention) Act, 1890, or under the Public Health Acts Amendment 
Act, 1890. 7 | 
The Rural Sanitary Authority have no permanent accommodation for 
the isolation of acute infectious diseases, but some years ago a hospital. 
marquee for patients and a bell-tent for the nurse were’ purchased for 
the purpose. — I understand ‘that they have not been used. From time to 
time the tents are brought out and aired so as to be available if wanted. 
There is no proper means provided for the thorough disinfection of 
clothing, bedding, &c. Fumigation by sulphur, I am informed, is 
peat to disinfect houses after the occurrence of infectious disease in 
them. . 





Enteric FEVER. 


This disease has been present in the Gainsborough Rural District 
more or less for.a number of years; deaths from this cause have been 
registered in every one of the last 10 years, 1883 to 1892 inclusive, with 
one exception, viz., 1887. The numbers are not large, it is true, but 
they show persistence of the disease in the district. Table I. shows 
the deaths from enteric fever in the Rural Sanitary District _ of, 
Gainsborough during each of the last 10 years, 1883 to 1892 inclusive. 


TABLE ‘YT, 








1888. | 1884. | 1885. | 1886. | 1887. | 1888. |.1889. |. 1890. |. 1891. | 1892. 



































5 4 5 3 —_ 3 2 8 3* 9) 





* One of these was certified from “continued fever.” 

I learn from medical men practising in the district that in some 
villages, such, for example, as Scotter, enteric fever was formerly much 
more frequently met with than of late years; and this change was 
generally believed to be due to the carrying out of sewerage works in 
the particular villages referred to. Among local practitioners a general 
opinion was expressed that while sewerage schemes had benefited 
certain portions of the district, yet little or no impiovement as regards 
diminution of enteric fever had taken place in the riverside. villages. 
On my arrival in the locality I made an attempt to obtain full details of 
enteric fever incidence in one and another portion of the whole rural 
district. But I found that for various reasons there was much difficulty 
in getting information. Notification of infectious diseases was not in 
force, and, from one cause or another, cases of fever had not always been 
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brought under the notice of the medical officer of health. Unfortunately, 
at the date of my inquiry, Mr. Wright, the medical officer of health, was 
unavoidably avsent from home, and I lost the assistance this gentleman 
might have given me, though his deputy, Mr. Passmore, rendered me 
every help in his power. Finally I obtained, after the expenditure of 
much time and trouble, particulars of cases from ali the medical men 
living and practising in the different parts of the rural district. I soon 
found that my inquiries would have to be limited to the last 45 years. 
The lists had to be prepared in some instances from memory, and with 
this result :—Where a practitioner was having groups of cases every 
year, some of them club patients of whom no record was kept in the 
ledger or day-book, the lists of actual cases were admittedly incomplete ; 
but where on the other hand the medical men met with sporadic cases 
only, sometimes not more than one in two years, the facts as to each 
occurrence remained in their memories, and their list of cases was much 
more complete. I have considered it right to make this statement, as, 
further on, I shall have to point out an inequality of incidence of enteric 
fever in certain localities, the inequalities being for the above reason 
even more pronounced, so it is believed, than is shown by the figures. 

In the following table I have placed the number of cases reported to 
me by the locai medical men as having occurred in their several 
practices during the last 44 years. For purposes of comparison I also 
give the number of cases which came under the notice of the Medical 
Officer of Health (taken from his annual reports) for the same period. 
A consideration of the two sets of figures will show that the Sanitary 
Authority were imperfectly informed as to the amount of preventable 
illness occurring in the district under their care, and that consequently 
their officials, no matter how active or willing, could not take the 
necessary steps to check the further spread of the infection. The 
insufficiency of information might have been obviated more recently 
had the Rural Sanitary Authority adopted the Infectious Disease 
(Notification) Act of 1889. 


Tasre JI.—Showing the Number of Enteric Fever Cases reported 
during the inquiry as having occurred in Gainsborough Rural 
Sanitary District during the 44 years ended June 30th, 1893; and 
showing also the Total Number of such Cases that came under the 
notice of the Medical Officer of Health during the same period. 
(Population 1891, 18,756.) 





























First 
a 1889.| 1890./ 1891.| 1892.| Half, | Total. 
1898. 
Cases of enteric fever heard of during | 35 52 40 47 18 192 
the inquiry. 
Cases which had come under the 12 ll 3 10 — 36 
notice of Mr. Wright, Medical 
Officer of Health. 




















As has been stated, this list of cases is not to be taken as representing 
the full extent of enteric fever cecurrence in the Gainsborough Rural 
District, the lists having been compiled in some instances from memory, 
but for the reasons above noted it will serve, when examined and 
analysed, to indicate the different incidence in one and another locality 
within the district. For this purpose I have placed in Table III. the 
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whole of the parishes in the rural district, with their populations and the 
number of cases noted as having occurred in each of them during the 
last 44 years. 

In addition to the above eases, it was stated to me by a practitioner 
having a large practice, part of which was in riverside villages, that he 
‘frequently met with attacks in these villages, having as leading features 
diarrhcea attended with some fever, but only lasting 10 days or even less. 
These cases he regarded as due to the same poison as enteric fever, but 
as very mild or abortive cases. 
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Taste III —Showing incidence of Cases of ENTer1c Fever during the last 44 years 
| (to June 30th, 1893) in each of the several Parishes in the Rural Sanitary District 


of Gainsborough. 








Popu- First 














Parish or Village. lation | 1889. | 1890. | 1891. | 1892. | Half, |Total. Remarks. 
(1891). 1893. 

Thonock - - 9 | — — = = <= — am 
Bole - - - 177 | — — = _ 2 a a 
Blyton and Wharton - 747 | — — ze ae bas _ eS 
Beckingham~ - > 492 2g — fa aa 4 ds 
Brampton a - 94) — — = = —_ ee = 
Blyborough - 2 213 t es aN —- | — 1 ia 
Burton Gate - - 1s | — — = — —_ —= ae 
Burton, West - - FD) | as = =. ee. = Bs 2s, | 
Corringham - ~ - 704| — | — | — | -- | — | — = | 
Coates - . . 54 | — — =a — |} = rae a 
Fenton - | - - 238 | — — — t — ¥ a 
Fillingham ia « 983 | — = nae wt _ = =) 
Glentworth - - StG ol = = tk = = et ae 
Grayingham - - 158 | — = i -- = L Imported case. | 
Greenhill and Redhill eee a i a ade aurea, Niele ate a8 | 
Heapham . - 0) (Merges 5) Me eres far mee een = 
Hardwick - 2 Tot eae — eh 2 we Sty es : 
Hemswell - - $38 |} — — = 73 LA9 i Sa he, 
Haxey - - -| 1855; 38 | — 3 Delentt 8 | One imported 

| Seca atti 

| houses. 
Kexby - . - 314) — — _ _ _ me ‘ae 
Kettlethorve - - 196 | -- — — re == — 
Lea - - = 188 | — — -- o _ = ake | 
Laughton - me 300 | — _ — -~ —_ = — | 
Marton - - - WRN ee cen le poi wi —_ a 
Newton* : ; 307; — | — | — 2.\ue7 2 | Both in one house. 
Northorpe - - a hte ae oy (gue ee aoe rm nen is | 
Pilham - - - 6B Nm a: me ae ery Pik a” 
Scotter (not including 928 3 geome ost] “Can ree 4 | Oneimported - | 

Susworth). 








These 38 villages are 
supplied with water 
from local wells, 


PS em EEL FP ae SES 2a ee Be ee I MES ete Se a Se ee 


* The village of Newton, generally called Newton-on-Trent, is a quarter of a mile or more from the river, and 


is not therefore here classed as a riverside village, 
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Popu- First , 
Parish or Village. lation | 1889.| 1890,| 1891.| 1892.|} Half,|Total.; © Remarks. — 
(1891.) 1893. 
rr? hy ep lps ef © a bee a 
Scotton - - PIRI es —_— ad -~ — = as 
Southorpe - 44.) — ar = - cas = = 
Stowe - = g9f — | — fo fe} ef ae 
Springthorpe _ - 176); — -- — a ae pe pas 
Sturton and Bransby - 572 | — ie _ _ a2 Ss 
Uptons.-, = 199 | — -- — 1 — 1 | Imported case. 
Willingham 40] - | — | — | — | — |] —- — 
Willoughton - 457 | -- — — _— a= = — 
Saundly - - 1264-= ae = =— = =s = 
Harpswell 120 | — = ass Eh ee =s = 
Torksey - 195.) == — — 1 1 2 | Both cases in] 
house-boats on 
the Trent, These three villages 
are on the Trent- 
Knaith - - 86} -— — —_ — = side, and are sup- 
plied with water 
Morton - - Ley = _— 1 -- — fi Ce a ti inued from local wells. 
fever ° Fam 
imported. 
Walkerith . 8 | — = ae ae 1 1 eet > 
East Stockwith 392 3 1 2 1 1 8 -- 
West Stockwith 723 8 12 15 9 3 47 ao These eight riverside 
villages are situated 
Wildsworth - 118 | — — “= % “= d. —~ on the _ Trentside 
below Gainsboro’. 
East Ferry iy = _ 1 9 — 10 — Their water supply 
is more or less taken 
Owston Ferry - 1,276 4 23 1 3 1 32 _ in all of them from 
the river. 
Susworth - - 1505. —— _— 1 I 2 4 —_ 
West Butterwick = - 653 | — er 6 4 | 13 - 
Misterton - -{ 1,411 6 10 | 138 7 3 39 = Water supply partly 
from canal and 
Walkeringham - - 752 5 4 | — 2 1 12 -- partly from wells. 
18,756 | 35 | 52 | 40 | 47 | 18 | 192 | 








Owing to the difficulty met with in obtaining full and accurate details 
as to definite dates of attack, &c., it has been found necessary to limit 
my remarks to general observations on the incidence of enteric fever on 
different portions of the district, without special reference to outbreaks 
in one or another locality. 

The 51 villages or “parishes* i in Table III. are roughly divisible 
into four groups:—l. Villages, to the number of 88, whose water 
supply is from local wells, and which are not near to the river. 
2. Villages numbering three, which, though situated on the river banks, 
do not use the Trent water, but have pump wells. 38. The Trentside 
villages, numbering eight, whose main supply is from the river. 4. Two 
villages, one of which and a portion of the other, derive their water 
supply from the Chesterfield Canal. 

1. The incidence of enteric fever on the first of these groups of villages 
is shown in Table IV. 





* Although the number of parishes is given as 50.on page 111, the sub-division of 
Scotter into two parts (Scotter and Susworth) has been found necessary. Susworth, 
population about 150, is in the parish of Scotter, but is three miles distant from 
that place, and is practically a distinct Trentside village. 


— 
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Taste 1V.—Showing the Incidence of Enteric Fever on a Group of 
88 Villages in the Gainsborough Rural Sanitary District during 
the last 4} years (ended June 380th, 1893), whose Drinking Water 
was got from Local Wells. ? 


Se 


Popula- First | Total, 
ahi tion. 1889.| 1890.| 1891.) 1892.) Half, 43 
(1891). 1893, | Years. 








Cases of enteric fever in 38 | 11,645 9 J 4 ri 1 29 
villages supplied with 
water from local pump 
wells. —-— 








cere | Geecseemcnenees | eemececen | geeeey | Sete 





Rates of attack per 1,000 — 0°80 | 0°085| 0°35 | 0°60 | 0°08 | 0°42 
living. 








The fever cases were confined to seven out of the 38 villages. These 
invaded villages were scattered throughout the district on both sides of 
the river, on high ground, and on the flat country. 

Out of the 22 recorded enteric fever cases, inquiry had referred four 
ofthem to importation from a distance ; and five others were secondary 
cases occurring in the houses to which infection had been thus 
imported. | 

-2. The second group comprises three villages, which are situated on 
the banks of the Trent, but which do not make use of the Trent water 
for domestic. purposes. These villages are Torksey and Knuaith, 
situated above Gainsborough town, and Morton, which is a mile below 
it and is practically a suburb of Gainsborough. To this last village the 
town water mains extend, but the majority of the inhabitants use 
water from local wells, as do those of the other two villages in the 

roup. ' 
its this second group the amount.of fever occurring recently is shown 
in the following table :— 


Taste V.—Showing the incidence of Enteric Fever during the last 
44 years ended June 30th, 1893, ona Group of Three Villages 
situated on the Trentside, but not using the River as a Water 


Supply. 








| Popula- First | Total, 
= tion, 1889.| 1890.| 1891.| 1892.| Half,| 43 
(1891). 1893.| Years. 
} 
ata i i | 
Cases occurring in three 1,418 — oe 1* it it 3 
villages on the Trentside, 
not using river water for 
domestic purposes. —_—- |_| —— a 
Rates of attack per 1,000 — -| 0-0} 0°0) O°7 | O°7 | O°fd:on47 


living. 








* Fatal, and certified as “ continued. fever ’’.at Morton. 
+}, These two cases occurred on board house-boats, moored in the Trent off Torksey, and the 
patients habitually drank water from the river. 
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Two, at least, out of a total of three cases recorded in 44 years, 
occurred under circumstances completely different to those of the rest of 
the population. Both cases were male adults living on boats, and both 
admitted their habitual use of unboiled Trent water for drinking 
purposes. It is of interest to mention that during the course of the 
illness in each case, and in accordance with habitual practice, the bowel 
discharges were thrown overboard into the river. 

3. The third group comprises eight villages, situated on the banks of 
the Trent below Gainsborough, the inhabitants of which are in the habit 
of using water for domestic purposes. These villages stand on either 
side of the river a few miles distant from each other, and the most 
distant of them is not more than 12 miles from Gainsborough. The 
following table shows the extent to which these eight villages have 
suffered from fever :— 


Taste VJ.—Showing the Incidence of Enteric FEVER during the last 
44 years ended June 30th, 1893, on Eight Trentside Villages 
which obtain their Water Supply from the River. 























Popula- First | Total, 
— tion 1889.| 1890. | 1891.| 1892.| Half,| 43 
(1891). ! aes Years, 
ger: | 
Cases of enteric fever in 3,530 15 37 22 30 12°|° 116 
eight villages on the 
Trentside, obtaining water | 
supply from the river. —_-——. Par eenee. 
Rates of attack per 1,000 — 4°2 | 10°4,; 6:2] 8°4) 3°3 | 730 


living. 














No information was forthcoming as to whether any of the cases 
referred to had been imported ones. ; 

4, 'The amount of recorded enteric fever occurring in the fourth group, 
viz., two villages supplied more or less with water from the Chesterfield 
Canal, is shown in the subjoined table :— 


Taste VIT.—Showing the Incidence of Enrrric Fever during the last 
4} years ended June 30th, 18938, on Two Villages getting their 
Drinking Water more or less from the Ckesterfield Canal. 




















Popula- | First | Total, 
— tion 1889.! 1890.| 1891.| 1892.) Half,| 4% 
(1891). 1893. | Years, 
Cases of enteric fever in| 2,168 11 14 13 9 < 51 
two villages obtaining 
canal water as part of 
their supply. eeeirenepaeie Rete edk eempeeeies 
Rates of attack per 1,000 a 5.0 6°4 6°0 4°] 1°8 { 5°24 


living. 





The two villages in the fourth group are Misterton and Walkeringham, 
Walkeringham lies about a mile from and west of the Trent; a few of its 
houses here and there abut upon the river, and the people in them use . 
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Trent water. The Chesterfield Canal runs behind the village, to the 
west of it. Only inhabitants of some outlying parts of the parish use 
the canal water, but these persons have suffered heavily from fever. For 
example, one medical man gaye me particulars of 10 cases in the parish, 
and of these seven habitually used canal water. 

Misterton is a large and straggling village, the main part of which lies 
about a mile from the Trent. A portion of the parish abuts upon the 
river, and is practically a part of the village of West Stockwith, though 
separated fromit by the River Idle which joins the Trent at this point. 
Some persons, estimated at about 150, in this part of Misterton use Trent 
water. 

The bulk of the people of Walkeringham have pump wells, while at 
Misterton wells are not so numerous, nor does the water afforded by them 
stand high in public opinion, a general preference being expressed 
for the softer water of the canal. 

The Chestertield Canal, which passes through the parishes of 
Misterton and Walkeringham, joins the Trent at West Stockwith, where 
are a lock and canal basin. Inland beyend Misterton, and to the south- 
west, the most important place on the canal is Retford, whence cargoes 
of nightsoil are brought in barges for disposal on the celery-growing 
land in and round about Misterton parish. From the south-east cargoes 
of nightsoil are also brought into the Chesterfield Canal from Gains- 
borough, and from Lincoln vd the Foss Dyke, another canal which 
joins the Trent at Torksey. (See General Map.) 

This nightsoil along with towns’ manure is unloaded on the banks 


of the canal in Misterton parish, sometimes close to the village, and 


some of the filth is usually spilt into the water and on the banks during 
the process of unloading. The nightsoil before being carted away is 
heaped up on the bank, a few feet from the water’s edge, and eye- 
witnesses inform me that they have seen the liquid filth exuding from 
the heap, running directly into the canal. The bilge water remaining 
in the barges after unloading is pumped out into the canal. The amount 
of nightsoil manure passing vd the canal from the River Trent is 
estimated at from 500 to 600 tons in the year; this does not include 
that which comes from Retford in the other direction. Of this latter I 
have no accurate information, but I hear as regards that town that the 
nightsoil is usually sent away from there in canal boats. About two- 
thirds of Retford cottages have privies, while the remaining third have 
pail closets. 

The Medical Officer of Health for the borough of East Retford, 
Mr. Walter Spencer, informs me that enteric fever is not a common 
disease in that town, though cases occasionally occur. The borough 
has a pure water supply. No deaths from enteric fever have been 
recorded in Retford during the last 3 years, but the following cases 
were notified to the Medical Officer of Health during that period :— 


Taste VIII.—Showing notified Cases of ENTERIC Fever in the 
Borough of Hast Retford during 1890, 1891, and 1892. 


—— 








Popula- Total 
_—_ tion 1890.| 1891.; 1892.| in38 
| (1897). Years, 
Cases of enteric fever in borough of East | 10,603 9 3 7 19 


Retford. 
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Though these numbers are small they suffice to indicate the possi- 
bility that the water of the Chesterfield Canal receives specific pollution 
at times from this source, as well as by means of nightsoil brought 
from other directions, viz., from Gainsborough and Lincoln, where also 
enteric fever is known to occur from time to time. On the occurrence 
of enteric fever in these two places 1 have already remarked, when 
speaking of pollution of the River Trent, on the banks of which night- 
soil manure is also unloaded. ; 

Summarising now the facts as to fever attacks in each of the four 
groups of villages in Gainsborough Rural Sanitary District, a far 
greater incidence is found on the populations using the Trent and the 
canal water than on the populations using other supplies. This is 
shown in Table IX. 


Tasie IX.—Showing the Rates of Enteric Fever Attack per 1,000 
living, in each of the Four Groups of Villages in the Gainsborough 
Rural Sanitary District, during the last 43 years. 























Popu- First Average 
aa lation | 1889,| 1890. | 1891.) 1892.| half, | Totals.| Annual 
(1891). : 1893. Rate. 
| 
I. 88 villages with pump | 11,645 | 0°7 0°08 | O'3 | 0°6 ‘0°08 1°90 0°42" 
_wells away from the 
Trent. 
II. 8 riverside villages using 1,418 |} 0°0 0°0 Ca fl ea Dich 0'°7 2°13 0°47 
wells. 
III. 8 riverside villages using 8,580 | 4°2 ) 10°4 6°2 | 8°4 | 533) 82°86 7°30 
Trent water. rs 
ly Ah inp partly using | 2,163 | 5°0 6°4 6°0 | 4°1 1°8 23°11 5°24 


canal water, 








This is further illustrated by reducing the four groups to two, viz., 
those on the one hand using well water, and those on the other hand 
using river or canal water. 


Taste X.—Showing Rates of Enteric Fever Attack per 1,000 In- 


habitants living in Two Groups of Villages in the Gainsborough — 


Rural Sanitary District durmg the last 44 years, classed according 
to their Water Supplies. 








Popula- First 
— tion 1889.| 1890.} 1891.| 1892.| half, | Totals. 
(1891). 1893. 
41 villages using well water 13,063 -|-- 0°6 | 0°O: |- -0°3°19>0.6 4 O72 102 
10 villages, using mainly 5,693.) 4°51 8°9.) 6°91. 1..6°8 4 2:8) 


water from the Trent 
or from the Chesterfield 
Canal. 








$$ 


In short, of the total 192 cases contributed to the list on page 111 by 


the medical) men living and practising in the Gainsborough: Rural — 


District, no fewer than 167, or 86°9 per cent., occurred among a popula- 
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tion under 6,000 living in villages the main water supply of which was 
drawn from admittedly polluted sources, viz., the River Trent, or the 
Chesterfield Canal; whereas only 25 cases, or 13°0 per cent. of the 
whole, were heard of in an aggregate population of a trifle over 13,000 
living in 41 villages using water from local pump wells. 

’ . In my General Report on the circumstances of the River Trent in 
Lincolnshire and part of Nottinghamshire, I have already given a 
detailed account of ways in which the water in the river can become 
specifically polluted. As regards, therefore, the villages situated on the 
Trent below Gainsborough, and drawing their water supply mainly 
from the river, these are evidently in a position of considerable danger, 
especially in the event of cholera being imported into this country and 
being carried to any of the inland towns or districts draining into the 
Trent. This serious danger, as well as the danger already pointed out 
in this report as to enteric fever (which is spread much in the same 
way as cholera), should stimulate the Rural Sanitary Authority to take 
steps to secure a safe and wholesome water supply for these riverside 
villages, and to this end skilled assistance should be called in without 
delay. 

Various proposals have been made locally, viz., to (1) pump the 
river water at each village into settling tanks, and then pass it through 
filter beds constructed of sand and gravel; (2) to take water from the 
River Idle above its tidal portion and to pipe it from a reservoir to each 
village (but as to this proposal it must be remembered that the sewers 
of Rettord discharge’ into the Idle above the point at which water 
would be taken, and that the river drains a large tract of heavily 
manured land) ; (8) to sink one or more deep bore wells for each village 
or group of villages. . 

Whatever steps are taken by the Rural Sanitary Authority of Gains- 
borough to secure for these villages a pure water supply, endeavours 
should be made to educate and lead public opinion in this matter. The 
deeply rooted but misplaced confidence which the Trentside people have 
in their present supply from the river is not easily shaken, while the 
- prospect of the expenditure of any money at all at once raises oppo- 
sition to any suggested schemes for the improvement of the water 
supply. Notwithstanding these and other hindrances, the duty of 
providing the district with pure supplies of drinking water is urgent, 
and it should no longer be evaded by the Rural Sanitary Authority of 
Gainsborough. In the meantime the best means of ensuring the safety 
of the riverside populations and of those drinking polluted canal water 
is to boil all water used for drinking purposes, as already recommended 
by the Medical Officer of Health. 

There will be found appended copies of the resolutions passed by the 
parochial committees at the local meetings in riverside villages in 1892, 
on the subject of water supplies. 

Two maps (Nos. 2 and 3) showing the course of the Trent through 
the Gainsborough Rural Sanitary District are also attached. 

July 31, 1893. 


P.S.—Since the above report was written a fatal case of cholera has 
occurred at Morton. The history of the case suggested importation of 
infection from Hull, where one of the members of the family had 
recently been visiting. _Death took place 19 hours from the onset of the 
symptoms. The nature of the malady was at once recognised by the 


medical attendant, Mr, Passmore.» Mr. Wright, M.O.H., who also'saw 


the. case concurred. A post-mortem examination was made, ‘and a 
portion of intestine sent to: Dr. Klein, who after cultivation experiments 
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verified the diagnosis. There occurred also two concurrent cases of 
‘‘ diarrhoea’ in the same house. Prompt precautionary measures were 
taken by Mr. Wright, and by Mr. Eyre, the Inspector of Nuisances. 
The family of the patient were moved after his deaih to lodgings, while 
the house underwent a thorough disinfection. Lime-washing and 
re-papering were also done. Clothes and bedding were burnt and 
compensation paid. The well was closed and also several others 
adjoining it, all being so situated as to make specific pollution of their 
water easy and probable. Mr. Wright recommended that the water 
from the Gainsborough town service should be used in Morton instead 
of water from surface wells. The mains of the town water supply are 
already laid in the streets of Morton. This supply, formerly taken 
from the Trent and supplied after filtration through sand, is now derived 
from a bore well, 1,850 feet deep, sunk in the New Red Sandstone. 
The amount at present that. can be pumped from this deep well is 
estimated at 540,000 gallons per diem. There is, therefore, an 
abundance of pure water at hand in Morton, and there can no longer be 
any excuse for the continued use of water taken from shallow wells 
which are here so liable to be polluted by human excrement. 

At Owston Ferry, since July, there have occurred some 50 or more 
cases of diarrhoea, and of these six have died with choleraic symptoms. 
The duration of the fatal illness varied, in different instances, from 2 to 
10 days. All the deaths occurred in adults, three of whom were aged 
persons. No satisfactory evidence was forthcoming as to the precise 
nature of this illness. All the fatal cases occurred in the principal 
street, through which is laid the main sewer of the village. This sewer 
is of ancient construction, made of brick, square in shape, and with a 
very flat gradient. ‘The roadway gulleys connected with it are either 
imperfectly trapped or not trapped at all. Complaints have been made 
of bad smells coming from these gullies. There is a contrivance to 


_ flush this sewer, at high tides, with water from the Trent by opening a 


sluice ; but this is not often used, as the muddy river water silts up the 
bottom of the sewer. Some of the choleraic cases, | am informed by 
Dr. Steen, the resident practitioner at Owston Ferry, drank rain water, 
some drank well water, and some river water. Dr. Steen had four cases 
of enteric fever under his care in Owston Ferry during September. At 
Susworth, too, there have been, during September, at least three non- 
fatal cases of severe choleraic diarrhcea. Communication between all 
the Trentside villages and Hull is frequent and easy, and the possibility 
of importation of cholera to the district next summer must not be lost 
sight of. 


ADDENDUM. 





Copies of regolutions passed at parochial meetings or committees of 
riverside villages with respect to improvement of water supplies, in the 
autumn of 1892. 

West Stockwith.—Unanimously resolved that—‘‘ Having regard to the 
** analysis of the main supply of water being good; also that in 1891, in 
‘“* a population of 730 only 11 deaths took place, six of which were over 
** 60 years of age, showing thereby that the village is in a healthy con- 
** dition, and that the water supply is not dangerous to the general health 
‘* of the population; the committee do not think it necessary to take any 
steps in the matter.” 


Hast Stockwith.—‘‘ That inasmuch as many of the inhabitants of East 


‘* Stockwith have an abundant supply of good well water; that no cases 


‘* of sickness have been known to arise in this parish from drinking the. 
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* Trent water; aud that there has been no complaint from any of the 
** parishioners as to the existing supply of water for domestic purposes ; 
“this meeting is unanimously of opinion that no steps be taken to 
improve the supply.” 

Walkerith.—‘‘ We think there is no necessity for any further water 
‘* supply as there are four good springs of water available for domestic 
. ** purposes, and there have not been any complaints of sickness amongst 
‘* those who use T'rent water, from using it. Therefore we, as a parochial 
“ committee, do not think it is necessary to take any steps in the matter, 
‘* as our present supply is quite ample and not injurious to health.” 

Owston Ferry.—‘‘ That in the absence of any complaints of the water 

‘* supply, or any cases of fever occurring for a considerable period in this 
** village, it is undesirable at present to make any alteration in the 
** present mode of supplying the village with water. They also consider 
ie tee Trent water properly filtered is not injurious to the public 
* health.” 
Wildsworth.—** As nearly every house in the parish has a pump 
attached to it, which yields good water for domestic purposes, there is 
** no necessity to take any steps towards providing any other water 
“ supply than we have at present.” 

Susworth.—At a meeting of the Scotter (in which parish Susworth is 
situated) Parochial Committee the following decision was come to as 
regards Susworth :—‘‘ We find they have a good supply of wells, but the 
“* water is not fit for drinking purposes. The general opinion expressed 
‘* is that the Trent water when filtered is far better than any other that 
** can be obtained within a reasonable distance.” 

Hast Ferry.—lt was carried nem. con., ‘‘ That new wells be sunk, where 
*‘ itis found to be necessary.”’ It was also resolved ‘That a sanitary 
‘* main of sufficient width and size be laid down the back road, the whole 
** length of the village, and connexions be made from each premises 
** requiring drainage, the whole scheme to be under the supervision of 
** the parish officers, Sanitary Committee and the Sanitary Inspector of 
** the Gainsborough Union.” | : s 

West Butterwick.—‘That the Trent water is wholesome, and not 
* injurious to the public health, many of the inhabitants prefer the Trent 
“ water to any other for domestic purposes. Our village is considered to 
** be in a healthy state, free from any disease up to the present time.” 
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ON RECENT PREVALENCE OF ENTERIC FEVER IN THE 
BOROUGH OF NEWARK-ON-TRENT. 


The annual reports of Mr. C. Wills, the Medical Officer of Health 
for the Urban District of Newark-on-Trent, have, for several years, 
contained repeated reference to prevalence of enteric fever in that town. 
And recently the view has been expressed by this officer that much of 
the fever in the borough has been due to the public water supply. I 
was instructed therefore by the Local Government Board, with reference 
to my investigation of local water supplies in certain Trentside localities 
in the Gainsborough Rural District, to extend inquiry to Newark, with 
a view to ascertaining more particularly the circumstances under which 
enteric fever had been occurring there. 

The ancient town of Newark, at one time a fortified place, lies in the 
valley of the Trent, on the banks of one of the two channels into which 
the river divides a mile or so above Newark. ‘These channels reunite 
again a short distance below the town, and that upon which Newark 
stands has been artificially deepened for purposes of navigation. 
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The population of the borough, in 1891 amounted to 14,457, and the 
inhabited houses numbered 3,202. .The chief industries of the place 
are malting and brewing. | bind 3 eh 

Newark stands on alluvium and gravel, overlying the New Red 
Sandstone. The houses in ‘the old parts of the town are crowded 
closely together in narrow streets and in courts or yards which open 
out, of them. Dwellings in the more modern parts of Newark have 
ample garden space. There are several rows of artisan cottages which 
have doors and windows only on,one side, : 2 

Since’ the inspection of the borough in 1885 by Dr... Parsons, a 
considerable improvement in its sanitary condition has been effected. 
The direction and extent of these improvements will be gathered under 
the following headings :— 

Sewerage.—During the last 14 years the old brick sewers have heen 
improved, and in some cases replaced or extended. by glazed and 
socketed pipe sewers, ventilated with grids in the roadway and in some 
instances by vertical shafts carried up the gables of adjoining houses. 
Flushing chambers, holding 800 to 1,000 gallons of waters, have been 
constructed at the head of most sewers. ‘These flushing chambers are 
filled by a hose, and are discharged once a week. ‘The sewers, besides 
receiving the rainfall, have periodically discharged into them large 
volumes of water from breweries and malt-houses. The sewers discharge 
into that branch of the Trent on the banks of which the town stands, 
by seven separate “drowned” outfalls. The sludge accumulating in 
the river near the outfalls, is dredged out at intervals. | 

House Drainaye.—In the newer parts of the town, bouse drains are 
properly construeted and sinks: are disconnected. In the older parts, 
the house drains are often imperfect, or badly laid. Occasionally slops. 
are conveyed along open channels with faulty gradients. The drain 
inlets are usually out of doors. Yard gulleys are sometimes imperfeetly 
trapped, a favourite pattern being a shallow metal trap which is easily 
broken. ; se 

Excrement. and Refuse Disposal.—There. are some 1,250. water- 
closets in Newark and about 1,400 tub-closets. Midden privies are 
now almost banished from the town. The tub-closets are emptied 
weekly by a contractor. The tubs after being emptied are dusted with 
some disinfecting powder and replaced. House refuse is also removed 
once a week. In connexion with cottage property there are movable 
receptacles provided for refuse. In other cases there are ashpits, which 
are usually covered and not excavated below the level of the ground. 
The refuse and privy contents are carted away to a “tip” or depdt 
outside the town and sold to farmers as manure. At the Mount 
Church Schools the objectionable vault privy system is still retained. 
Each of the vaults in this instance measures about 15 feet long, and is 
sunk about 2} to 3 feet below the level of the ground. The scavenging 
of the streets and market is done by the corporation’s own men, the 
refuse being led to the contractor’s depot. 


Water Supply.—Formerly Newark derived its supply from local 
wells of no great depth. In 1853 a company was formed to supply 
water to the town from culverts and wells made in the gravel close to 
the main channel of the Trent, about a mile from Newark. The 
culverts were merely tunnels constructed of brick with open joints 
through which the water percolated from the gravel underlying the 
surface, ‘The first culvert was 340 yards in length and parallel to the 
Treat. In addition, three wells of different depths, varying from. 12 to 
36 feet, have been sunk at. different dates and connected with the. 
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culverts; the water being pumped from the wells direct into the mains 
and also to a reservoir 2 miles away on Beacon Hill, On Sundays 
pumping being stopped, the supply is delivered by gravitation from the 
reservoir. Until a few. years. ago, whenever the Trent was flooded 
after heavy rains, the water overflowed the river’s banks at the water- 
works and reached the vicinity of the wells, causing, it is said, the town 
‘water service to become for a time muddy. To obviate this an embank- 
ment was made to prevent. the floods from the Trent overflowing the 
waterworks, The most recently sunk well at the waterworks, which is 
only about 12 feet deep, was constructed by the late water company at 
a. point only about 7 yards from the Trent. From this well a pipe was 
laid, ‘‘about four years ago,’ to the river, so that whenever the water 
in the culverts was low, Trent water could be admitted to the well and 
pumped like the other water direct to the town. 

At certain seasons the maltsters and brewers require large quantities 
of water for their trade purposes, especially in October and November. 
In dry weather again, when there is much watering of the streets and 
flushing of the sewers to be done, larger demands are made upen the 
public water service. Of the total existing inhabited houses in Newark, 
1,805 use the company’s water, while no less than 1,547 (7.e., 46 per 
cent. of the whole) use water from lecal pump wells. These wells, 
almost without exception, are extremely liable to pollution. Chemical 
analysis has condemned many of them, and their surroundings are such 
as to condemn most of the remainder. They vary from 8 to 30 feet in 
depth, and are sunk generally in the gravel upon which the town is 
situated. : 

Some three or four years ago the Corporation of Newark becoming 
dissatisfied with the water supplied to the town by the water company, 
made an attempt to buy up the undertaking. The compary, however, 
declined to part.with their works, and applied to Parliament for powers 
to increase their capital and to construct additional culverts to collect 
water. The corporation successfully opposed this application, and 
finally were able to arrange terms of purchase. The quality and 
quantity of the water afforded by the works not being satisfactory, the 
Town Council of Newark very wisely sought skilled assistance to 
advise them in procuring a better supply; and with the help of 
Mr. Rofe, C.E., they adopted a scheme, at some considerable. cost, 
whereby water was obtained from a well 73 feet depth, in the New Red 
Sandstone at Edingly, 11 miles from Newark, and pumped to a 
reservoir from which the town is now supplied by gravitation. The 
new water was first received in the town and its use begun on July 20th 
of the present year. Copies of chemical analyses of samples of the new 
supply, made by the late Dr. Tidy, and of analyses of samples of the old 
supply taken at various dates are attached to this report. A map 
(No. 4) is also attached showing the course of the Trent from 
Nottingham to Newark. 


ENTERIC FEVER. 


In the latter half of 1884, a considerable outbreak of enteric fever 
occurred in Newark, some 95 cases coming under the notice of the then 
Medical Officer of Health, Dr. Ashby. © Of these cases 12 proved fatal. 
There seems also to have been during the same year an increase in the 
number of diarrhoea attacks, no fewer than 22 deaths from this cause 
having been registered during the year. It was in consequence of this 


App. A. No. 9. 


On the River 
Trent in Lines. 


and Notts., with ~ 


reference to 
Water Supply 
and Enteric 
Fever; by Dr. 
Bruce Low. 


On Recent 
Prevalence of 


Enteric Fever in. « 


the Borough of 
Newark-on- 
Trent. 


App. A. No. 9. 


On the River 
Trent in Lincs. 
and Notts., with 
reference to 
Water Supply 
and Enteric 
Fever; by Dr. 
Bruce Low. 

On Recent’ 
Prevalence of 
Enteric Fever in 
the Borough of 
Newark-on- 
Trent. 


128 


outbreak that Dr. Parsons received instructions, in 1885, to inspect the 
sanitary condition of the town. In his report, presented to the Local 
Government Board in June of that year, Dr. Parsons pointed out a 
number of unwholesome conditions (including possible derivation of 
the public water supply in part directly from the Trent), many of which 
might very possibly have been concerned in the fever prevalence. In 
his view, “ the disease owned different causes in different cases,” and he 
was not able to distinguish among a multitude of possible causes of fever, 
that which had had most influence in spreading the disease. By 
improvements effected since Dr. Parsons’s visit, Newark is now in a far 
better sanitary condition than formerly. Nevertheless enteric fever has 
persisted in showing itself, year by year, in the borough. During 
each year, since 1874, deaths from enteric fever and from diarrhoea 
have been registered in the town. I have placed the numbers in the 
subjoined table. 


Taste L.--Showing Deaths registered year by year in Newark, from ENTERIC 
Frver and from Diarrua@a, from January Ist, 1874, to June 30th, 1893. 
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On January Ist, 1890, notification of infectious diseases came into 
force inthe Urban Sanitary District of Newark-on-Trent, and since 
then, therefore, more precise information as to the actual amount of 
non-fatal fever occurring in the town has become available. _ The 
number of cases of enteric fever notified year by year in the borough 
since January Ist, 1890, is given in the following table :— | 


TasLEe II.—Showing the Numbers of Notified Cases of Enteric FEVER 
and Deaths therefrom, in Newark-on-Trent during the last 3} years 
from January Ist, 1890, to June 380th, 1893. 








. First Half, Total in 
Enteric fever. 1890.}| 1891.}] 1892. 1893. 31 Years. 
| 
Cases - - - = 53 125 69* 50 297 
Deaths - %s = : 5 12 12 8 37 








* Not including two cases notified as continued fever. 


The circumstances of these 297 notified cases were investigated at one 
time or another by Mr: Wills, the present Medical Officer of Health, 
and from him I have obtained information of their distribution in each 
month of the year. Similarly he has supplied me with the figures, so 
far as they were forthcoming, for the autumn months of 1889. These 
data I have arranged in the following table :— - 
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Taste III.—Giving the incidence of Enteric Frver Attacks in 
Newark-on-Trent, Month by Month, during the last 44 years, viz., 
1889-90, 91, 92, and First Half, 1893. 
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* Notification of infectious diseases became compulsory. 


The table shows that in recent years enteric fever has tended to 
become epidemic each autunan, and that in alternate years the epidemicity 
of the autumn has extended into the early months of the next succeeding 
year. From the medical officer of health (Mr. Wills), I learn that the 
fever attacks now in question affected all-parts of the town, new as well 
as old; that houses of well-to-do people and dwellings of the poorer 
class were invaded indifferently ; that houses in streets where the sewers 
were well ventilated suffered as well as houses in streets where sewer 
ventilation was defective; and that dwellings served by out-of-doors 
tub-closets were invaded to much the same extent as dwellings provided 
with indoor waterclosets. Further, he had failed to trace any connexion 
between incidence of the fever and the distribution of one or another 
milk service. In the end he had come by a process of exclusion. to 
suspect the public water supply as likely to have been concerned in the 
frequent recurrence in the town of the enteric fever that he had been 
observing, and accordingly he set to work to ascertain what had. been 
the incidence of the fever in each year, on the consumers, respectively, 
of water from the public service, and water obtained from the local wells. 

Seeing that consumers of well water had not in recent years exceeded 
50 per cent. of the total population, the medical officer of health antici- 
pated that if water had not been concerned in the causation of the fever, 
the total attacks since “ notification”? was adopted should he nearly 
equally shared by consumers of the public water supply and consumers 
of well water; whereas in the event of water having actually had 
coneern in the fever he expected that the preponderance of fever attacks 
would be found among persons supplied by the public service, or among 
persons using well water, according as water from the one or the other 
scource had been the carrier of infection. The result of his inquiry in 
this direction was as follows :— 

Of 53 persons aitacked by enteric fever in 1890, 73 per cent. used the 
public supply. 

Of 125 persons attacked by enteric fever in 1891, 91 per cent. used 
the public supply. 

Of 69 persons attacked by enteric fever in 1892, 68 per cent. used the 
public supply. - 

Of 50 persons attacked by enteric fever in first half of 1893, 82 per 
cent. used the public supply. 

So that of a total of 297 cases of enteric fever notified above, 78°5 
per cent. occurred among that half (roughly) of the population which 
habitually consumed water from the public service. 
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These facts tended to confirm Mr. Wills’s suspicion that the town water 
supply was doing much to foster enteric fever in the borough; and 
having regard to the circumstance that part of this supply was on 
occasion being taken directly from the Trent, which river was known to 
-be seriously polluted by the sewage of populations above Newark, the 
medical officer of health lost no time in urgirg his sanitary authority to 
seek elsewhere a source of supply that was altogether above suspicion. 
Upon this advice, the Newark Corporation, acting with comtnendable 
courage and promptitude, have carried cut a scheme whereby a constant 
Supply of pure water from the New Red Sandstone at Edingly is now 
being delivered to the town. 
It only remains for the Sanitary Authority of Newark-on-Trent, now 
__that they have secured this public supply of pure and wholesome water, 
to take steps without delay to close all polluted wells in the borough. 
Most of the wells in the place, as already stated, are, from their proximity 
to dwellings, and to privies, ashpits, pigsties, and the like, in constant 
danger of pollution, if indeed they are not already polluted. Hitherto 
active steps towards closing many of these wells could not be taken, as 
the Urban Sanitary Authority had not then an alternative supply of pure 
water to substitute for the polluted one. 


August 14th, 1893. 


TV: 


ON THE WATER SUPPLIES OF THE THORNE RURAL 
SANITARY DISTRICT. 


In consequence of the widespread prevaience of diphtheria and scarlet 
fever in the Thorne Registration District, Dr. Parsons was, in 1883, 
-directed by the Local Government Board to visit and inspect the Rural 
Sanitary District. Among other matters. he reported unfavourably 
concerning the water supplies of several places in the district, more 


especially of the town of Thorne. Since then correspondence has been. 


carried on from time to time between the Local Government Board and 
the iocal authority on this subject. In the annual reports of the 
Medical Officer of Health reference has often been made to the unsatis- 
factory state of the water supply of Thorne, as well as of some other 
places within the district. More recently the County Council of the 
West Riding of Yorkshire had their attention drawn to the Thorne 
water supply, and their medical officer, Dr. Whitelegge, in October 
1891, visited the town aud reported upon its condition and on the state 
of its water supply. A copy of this report was forwarded to the Local 
' Government Board for their information. Hereupon the Rural 
Sanitary Authority took into special consideration the question of the 
town’s supply, and as a result instructed Messrs. Fairbank, C.E. (of 
Westminster and Driffield), to report on the present water supply, and 
to prepare a scheme for its improvement. ‘The report of these 
- engineers, dated June 16th, 1892, condemned the present supply, 
_ and submitted estimates for the supply of the town from a deep 
bore well. Upon the issue of this report a parish meeting at Thorne 
- passed a resolution appointing a committee to confer with repre- 
sentatives of the Rural Sanitary Authority ‘on the best mode of 
“ supplying the town with pure water.” This joint. committee of 
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parish representatives and members of the Rural Sanitary Authority 
next issued a report, dated November 1892, in which the old water 
supply of Thorne was defended, and contention made that the old supply 
could not be injurious to health for the reason that many persons in 
Thorne lived to a great age. On the question of expense and on other 
grounds the joint committee opposed Messrs. Fairbank’s scheme, and 
recommended instead that the old public supply should be improved by 
filtration through polarite. Samples of the water, after it had been 
passed through polarite, were rmeanwhile sent by the committee to two 
public analysts for examination ; but the reports of these analysts not 
proving satisfactory, the whole question remained in abeyance till May 
of the present year, when the annual report for 1892 of the Medical 
Officer of Health was received by the Local Government Board. In 
this report reference was again made to the fact that nothing farther 
had been done to improve the Thorne water supply, and attention was 
again drawn to the unsatisfactory condition of the water supplies of 
several other places in the district. The Local Government Board, 
after consideration of this report, decided that the whole circumstances 
of the different sources of water supply in the Thorne Rural Sanitary 
District should be investigated by the Medical Department, and as I 
was conducting a similar inquiry in the adjoining Rural Sanitary 
District of Gainsborough, I was instructed to undertake the investi- 
gation of the facts. concerning the water supplies of the Thorne Rural 
District also. 


TOPOGRAPHY. 


The Rural Sanitary District of Thorne is situated partly in the West 
Riding of Yorkshire and partly in North Lincolnshire. It comprises 
the whole of the Union of Thorne, except the Urban Sanitary District 
of Crowle, which, in turn, includes part of the village of Eastoft. The 
River Trent forms the eastern boundary of the Thorne Rural Sanitary 
District for a distance of some 6 or 7 miles, On the west is the Rural 
Sanitary District of Doncaster, and to the north and south are respec- 
tively the Rural Sanitary Districts of Goole and Gainsborough. The 
total area of the Thorne Rural District is 61,379 acres, of which 28,486 
acres are in Yorkshire and the remainder in’ Lincolnshire. At the last 
census the population numbered 11,802, living in 2,865 houses. 

Geologically, the western portion of the district is on the New Red 
Sandstone; elsewhere it is on the Post-Tertiary beds consisting of 
Warp, Peat, Sand, Strong Laminated Clay, and Gravel and Sand over- 
lying the New Red Marl, which rises to the surface in the Isle of 
Axholme. 

There are two towns in the district, viz., Thorne and Epworth; the 
latter is situated on some rising ground to the south, called the Isle of 
Axholme, the rest of the district being flat. Through the district the 
Woncaster and Keadby Canal passes eastwards from the Don to the 
Trent. 

The main industry is agriculture, but on Thorne and Hatfield Moors 
the preparation of Peat Moss litter gives employment to a number of 
persons. Some of the parishes are sparsely populated, comprising 
outlying farms and small clusters of cottages. 

The following table gives the names of the parishes in the Thorne 
Rural. Districts with area, population, number of inhabited houses, and 
rateable value in each instance. Je 
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“3 | Epworth - 0. =| 6,151 1,903 470 . 6,926 
2 } Belton >, Mnigae Pee 8.307 1,421 A88B. ...: 10,530 
‘Qepadthorpe sheen! oilgck. joud 852... | 467 ee 2,232 
| Keadby  - . 1,591 592 io 4,062 
| Amcotts ~§ - Ey 2,106 A832 eo ORO Haaey 3,276 
61,379 11,802. 2,865 81,208 





GENERAL SANITARY CIRCUMSTANCES. 





Dwelling Accommodation.—In some parishes a number of houses are 
unoccupied and are falling into decay. Cottages are often damp, and 
some dilapidated or insufficiently ventilated. Some dwellings have doors 
and windows on one side only.. Brick fleors are common. No cases of 
overcrowding were met with, and internally cottages are, as a rule, clean 
and well cared for. *‘Exceptiin'the older parts of Thorne, there is not 
much crowding of houses on area. Yards are generally unpaved, and 
are otherwise unprotected from surface soakage. 

Water Supplies:-The water supplies of the district are jewels 
derived from surface wells. The town of Thorne and two villages 
partly derive their supply from the Doncaster and Keadby Canal. ‘Two 
riverside villages draw a portion of their water for domestic purposes 
from the Tr ent, while one village ekes out its supply from the River Don. 
The inhabitants of some places store rain water in cisterns for domestic 
consumption ; others get their supply from “dykes” or land drains. 
The circumstances of each parish in the district, as regards water supply, 
will be considered separately and in detail (see pages 135 to 141). 


Sewerage and Drainage.—Owing to their straggling character certain 
villages are not sewered; slops are in such cases conveyed by house 
drains into adjacent ditches and land drains, or are thrown there by 
hand. Other villages, such as Keadby, are only partially sewered. But 
villages, the populations of which are more compact, are sewered with 
socketed pipes, the outfall of which is usually outside the village, and 
into some convenient “‘dyke’’ or watercourse. The town of Thorne is 
sewered, and the’sewers are ventilated. The outfall is into the “ boating 
dyke” which runs thr ough the town. ‘This dyke is said to be regularly 
flushed through the medium of a sluice, which, having held up the water 
above the town, permits its sudden release down the dyke i in considerable 
volume. Nevertheless the dyke is said to smell offensively. Its channel 
is cleaned out at times by scraping the sludge from the bottom. Ulti- 
mately, the dyke discharges into the Trent below Keadby.. In Thorne 
sinks are disconnected, but gulleys in yards have only bell-traps in many 
instances. Some of these bell-traps were observed to, be broken. , The 
town of Epworth is still practically unsewered. Slop water is conveyed 
away in open channels or gutters, often badly laid and uneven, causing 
formation of pools or, deposit of solid matters in the street. These 
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channels are flushed in summer time or in dry weather by a water-cart 
discharging its contents at the highest point in the town, and as there is 
a good fall the slops are carried away into ditches at different points. 
‘The system is imperfect and antiquated, and as worked at present it 
is unsatisfactory. Here and there short sections of pipe sewers sonvey 
slops to an outfall in a ditch. Some houses in Epworth have no house- 
drains. A few houses drain to cesspools emptied at irregular intervals. 
Excrement and Refuse Disposal.—There are a few waterclosets in 
Thorne, but the usual method of excrement disposal is by means of. 
midden privies. ‘The middens are often large, deep, and uncovered, 
consequently they are wet and offensive. Some are close to houses. 
There are also some old vault privies of an objectionable sort. Occa- 
sionally privies are built against the outside walls of inhabited houses, 
causing dampness of room-walls and unpleasant smells inside the houses. 
There are a few pail closets, emptied on garden land by the occupiers. 
At more than one school so-called dry trough closets are in use. Over 
the excrement is sprinkled ashes, dry earth, or peat moss litter: and the 
contents are said to be removed at short intervals; but the plan, in my 
opinion, is far inferior to the ordinary pail closet. These school trough 
closets were often foul, wet, and generally offensive when I saw them, 
especially on the girls’ side (owing perhaps to the fact of their containing 
more urine). os 
With regard to removal of refuse occupiers have to make their own 
arrangements. In Thorne a good deal of difficulty is found in getting 
farmers to lead away refuse during the summer months. At the sugges- 
tion of the nuisance inspector, a small sum is paid by the Sanitary 
Authority for emptving middens in summey, where the occupant 
himself is unable to remove the refuse. It is, however, very desirable 
that the Sanitary Authority should themselves undertake, under section 
42 of the Public Health Act, 1875, the removal of privy contents, 
refuse, &c., in Thorne and Epworth ; in the latter place, especially, I 
saw numerous cases where the middens and privies were in a neglected 
state, crammed to overflowing with filth and house refuse. 
Slaughter-houses are registered. Their condition at the date of my: 
visit was satisfactory. They are regularly inspected. 
Common Lodging-houses.—There are only two in the district, one at 
Thorne, and one at Epworth. I found both clean and apparently well 
looked after. 


SANITARY ADMINISTRATION. 


The Sanitary Authority have adopted byelaws in respect of cleansing 
footways and pavements; for the removal of house refuse, the cleansing 
of earth closets, privies, ashpits, and cesspools; for regulating slaughter- 
houses ; and for regulating common lodging-houses. ‘These were allowed 
by the Local Government Board in 1883, as were also byelaws with 
respect to nuisances. 

No regulations under the Cowsheds, Dairies, and Milkshops’ Order of 
1885 have been adopted by the Sanitary Authority. In June 1891, the 
Infectious Disease (Notification) Act, 1889, was adopted in the district. 
On the same date the Rural Authority adopted sections 4, 5, 7, 8, 9, 10, 
11, 18, 14, 16, 17, and 18 of the Infectious Disease (Prevention) Act, 
1890, and also all of Part III. of the Public Health Acts Amendment 
Act, 1890, applicable to rural districts. 

Means for the isolation of early cases of infectious diseases have been 
provided for during the last few years by renting a block of three 
cottages in the parish of Belton. A caretaker and his wife reside on 
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the premises, and the latter is retained to act as nurse if required. Only 
two cases (both of small-pox) have been treated in these cottages since 
they were secured. | 

There is no proper apparatus for disinfecting clothing, bedding, &c. 
Fumigation by sulphur is occasionally practised, and disinfectants are 
supplied gratuitously to those considered unable to purchase them. 

The Medical Officer of Health is Dr. H. W. Arbuckle (D.P.H. 
Camb.). He has a salary of 702. perannum, part of which is repaid out 
of County funds. He makes systematic inspections of his district, and 
gives good advice to his Sanitary Authority, who, however, do nct always 
act npon it. He is an able and energetic officer. 

The Inspector of Nuisances is Mr. Stanley. He acts also as Surveyor 
and has a salary of 75/. per annum, part of which is repaid from County 
funds. He is also Canal Boat Inspector for which he receives a further 
sum of 102. per annum. MHeis well acquainted with the sanitary defects 
of his district, and is a zealous and intelligent officer. Owing tc the 
remoteness from Thorne, where he resides, of some of the outlying 
places in the district, and owing also to the fact that there is ro railway 
service near these places, Mr. Stanley, who has to traverse the distance 
by walking, is unable to visit the outlying portions of his district so 
frequently as he should do. His salary scarcely enables him to keep 
a horse, without which regular inspection of such places as Wroot, 
Epworth, Belton, and Sykehouse cannot be easily made. 


THe Water SUPPLIES. 


Thorne.—(Population in 1891, 3,556.) Three-fonrths of the popu- 
lation of the town of Thorne drink canal water, boiled or unboiled. The 
majority of houses have shallow wells attached to them, but.the water 
in these is hard, and is a large proportion of cases polluted. This 
pollution is not to be wondered at considering the relation of many 
of the wells to privies, middens, and pigsties. ‘The houses in Thorne 
situated to ithe south-west of the canal have wells the water in 
which is yellow (from peat), and is not for various reasons used for 
drinking. The water supply of Thorne is now, however, mainly 
derived from the canal, which skirts the whole length of the town, 
There are three intakes, namely: (1) near the workhouse, at the north- 
west end of Thorne ; (2) near the middle part of the town; and (3) at 
the south-east end of it. Connected with each of the intakes is a rough 
filter bed. The filter bed at the middle intake I caused to be opened 
for inspection. It may be described as a covered chamber about 14 feet 
long and about 8 feet wide with a depth of about 5 feet. This chamber 
is divided into four compartments of nearly equal size which communicate 
with each other by means of openings in the dividing walls, and through 
which the water passes in succession. ‘The compartments are: (a) a 
so-called settling tank into which the water from the canal is received; 
(5) a first filter bed filled to a depth of 3 feet with broken coke and 
coarse gravel; (c) a second filter provided with similar materials; and 
(d) the receiving tank from which the water flows by gravitation 
through pipes to the pumps in the town. The canal is on a higher level 
than most cf the town. The filtering beds are cleaned out, I am 
informed, once in three months, when some inches of black sludge are 
usually removed from the settling tank. After washing, the filtering 
materials are replaced, but on two occasions in each year the coke and 
gravel are renewed, Previous to the year 1856 Thorne people drew 
their water in buckets direct from the canal, but in that year the 
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conclusion of peace after the Crimean War was celebrated by public 
rejoicings, and by subscriptions collected to provide a permanent. 
memorial of the victories. This memorial took the forin of the erection 
of public pumps to which the canal water was piped for the convenience 
of the inhabitants. On each of these public pumps there is a notice, 
now hardly legible, that “this water is not to be used for drinking 
purposes at present.” But this notice, which was posted up about 
two years ago, is disregarded altogether by the townsfolk. 

The canal in question is fed by the waters of the River Don, which 
itself forms, for some miles above, a part of the navigable waterway. 
The Don is largely poiluted by sewage and other refuse matters in its 
course through the Sheffield, Rotherham, and Mexboro’ districts, and 
other populous places: it is also continually contaminated by the bowel 
discharges, urine, and slop water of a large floating population. On 
one occasion, a few years ago, the number of canal boats passing up and 
down through the Thorne Lock in one week was counted, and the 
number enumerated amounted to 500. It is not asserted that so many 
boats as this pass Thorne every week, but the numbers show that at 
times, at least, if not continuously, a considerable traffic goes through the 
canal past Thorne. In conversation with persons employed on the 
canal, I was told by bargemen and lock-keepers that two men usually 
are enough to work a boat, but that some masters are accompanied by 
their wives and children; and one master of a barge assured ine that, 
including children, a fair average on each boat would be four persons. 
So that 500 boats carrying each four persons would represent 2,000 
persons contributing excrement to the canal in the Thorne district at one 
time or another during the week. Habitual throwing into the canal 
from barges, of all their excrement and slops, by boatmen, was not 
denied. One man said they “had nowhere else to put it.’ In times of 
heavy rainfall the Don is flooded, and the water reaching the canal at 
and below Doncaster becomes black and smells offensively, from its 
greatly polluted state. On these occasions large quantities of fish are 
killed. Atone time cargoes of nightsoil were frequently carried down 
the canal to the Thorne district from Sheffield. In the process of un- 
loading, filth was commonly spilt into the water and on the banks of the 
canal, and after unloading, the liquid filth remaining was pumped out 
of the boat direct into the canal. More recently, nightsoil boats have 
been less frequently seen, most of this manure being now conveyed 
by rail from Sheffield and other towns to the rural districts. 

Notwithstanding all these contaminations, freely admitted by the boat- 
men, they themselves use the canal water for all purposes, preferring it, 
like the Thorne folk, to any other. 

The middle water intake (the principal one) at Thorne is situated a 
very short distance below a lock which has a fall of 7 feet. Every time 
a boat passes through this lock there is a rush of falling water stirring 
up the mud at the bottom of the canal, and rendering the water at the 
intake at times turbid. For this reason Dr. Arbuckle has recommended 
that, so long as the canal water is used, this intake should be above the 
lock instead of below it. The bed of the canal is cleaned out from 
time to time. Towards the Doncuster end of it, I myself saw many 
loads of black sludge being taken out. One lock-keeper told me he 
often saw the carcases of dead dogs and cats in the canal, and that he 
had cccasionally himself to assist in taking out of the water the 
decomposing bodies of drowned persons. 

The above facts show how the canal water is largely polluted by 
excrement and other matters, and that therefore under such circum- 
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stances the canai is not a safe source from which to take a public water Apr. A. No. 9 
supply. f : OVW On the River 
In extenuation of these admitted contaminations it is urged by Trent in Lincs. 
defend bith ‘esent t 2 Isth : and Notts., with 
efenders of the present water supply that in the canal bed there are reference to 
springs, and that the impurities are not only removed from the water by ater Supply 


subsidence or destroyed by the action of sunlight, but that the more Never: Bene 
impure waters entering the canal at the higher end are greatly diluted ee pres 

by fresh pure water from these springs. The amount of such spring Qn the Water 
water cannot be very large, especially as the level of the canal is higher i aienee ec 
than that of the adjacent land, and can hardly materially modify the Sanitary District. 
dangerous character of the canal water. 

Quite recently, as has been said, a project was entertained for 
rendering the canal water pure by filtering it through beds of polarite. 
Experiments were tried on a small scale and the filtered canal water was 
sent for analysis to Mr. Allen, the public analyst of Sheffield. His 
report on it was unfavourable, and a second sample of it was sent to 
Mr. Angell, public analyst to the County Councilof Hants. His report 
was not so favourable as was hoped, and the project has at present 
fallen through. 

At the Thorne Brewery is a bore well about 240 ft. deep, yielding a 
supply of good water. 

At Dr. Arbuckle’s suggestion a 3-inch tube well was sunk at the 
workhouse to a depth of 104 ft. to supply the inmates. This water is 
regarded as pure but objection is taken to its slightly chalybeate taste ; 
and further objection was raised against it by reason of the fact that at 
first the tube became clogged up with sand and other solid materials. 

This has now been remedied, and I am informed by Dr. Arbuckle that 
he is perfectly satisfied with the results.* | 

With regard to the scheme prepared by Messrs. Fairbank, which is 
mentioned at the beginning of this report, and of which a copy is 
appended, those opposed to it urge that the water would be hard, that it 
would have an iron flavour, and that though bright and clear when first 
brought to the surface, such water is locally known to become, on 
standing some hours, cloudy and opaque (from the precipitation of the 
iron originally held in solution in a ferrous state), These objections, 
however, could be removed, I am informed, by suitable filtration, or better 
still by the addition of lime, as in Clark’s process. 

The present supply of Thorne being from a polluted source it is 
manifestly unsafe for domestic use. Meanwhile the people of Thorne 
are at all times liable to outbreaks of enteric fever, and should cholera 
reach this country and be imported into the district, or should it occur 
among the canal population, a serious epidemic of this fatal. disease 
might follow from the admixture of specific bowel discharges with the 
canal water. In this connexion it is worth mentioning that subsequent 
to the appearance of cholera in 1849 in South Yorkshire, there were 
I am told, upwards of 50 deaths from this malady in the town of 
Thorne. . 





* Strata passed through in sinking this well are as follows :— 


Feet. 
Top soil, clay, and warp - & agite 
Decomposed peat - - - sigh? 
Blue clay - - - - = 8 
Smallpravel - = - - ss repre 
Sand rock - 5 . *s _°' 78 


104 


i aeiamiiienchal 


App. A. No. 9. 


On the River 
Trent in Lines. 
and Notts., with 
reference to 
Water Supply 
and Enteric 
Fever ; by Dr. 
Bruce Low. 

On the Water 
Supplies of the 
Thorne Rural _ 
Sanitary District. 


138 


Hatfield.—(Population in 1$91, 1,686.) The water supply of this_ 
parish is from shallow wells, which are often situated in dangerous« 
proximity to privies and other collections of filth. For instance, I noted 
one well, 16 feet deep, showing signs of percolaticn on its inside, situated 
only 9 feet from a double privy midden. ‘he water in this well, I was 
told, became thick and muddy after heavy rains. Another well that I 
saw was only 15 feet distant from three privy middens and 9 feet from 
a wet pigstye. ned 

Some wells are only covered by a wooden lid, which is often found 
broken and dilapidated. Water is got occasionally from such wells by. 
letting down a bucket by a rope, each drawer bringing his or her own piece 
of rope. Complaints are sometimes made, where a well supplies a group 
of houses, that people are not always careful in bringing a clean pail or 
bucket, and that from the use of dirty vessels the water in the well is in- 
this way polluted. The use of such wells is also attended by danger to - 
children or to aged persons letting down the bucket, for in some eases 
there have been narrow escapes of the feeble water-drawer from being . 
pulled by the weight of the filled bucket into the well. -In one instance, 
for example, her neighbours expressed to me fears that an old woman, 
aged 80, would be dragged into the well in this way, or would fall in 
while lifting the lid. The average depth of the Hatfield wells is from. 
12 to 18 feet. 

Stainforth.—(Population in 1891, 644.) The village of Stainforth 
derives its supply partly from the canal and partly from shallow wells, the 
average depth of which is about 16 feet. Inmates of some houses abutting 
on the towing-path of the canal, not only drink the canal water, but also 
throw their slops direct into the canal. I saw boats at this place 
pumping out into the canal bilge water which had been accumulating 
in them during their trip. Welis here are liable to pollution from 
soakage from deep privy pits and middens. For example, a well which 
was admitted to become discoloured after heavy rains had within a 
radius of 8 feet from it three privies with middens. 

With regard to the canai some residents on its banks at Stainforth 
informed me that the water in long-continued dry weather “stank.” 
They said it is always “bad” in dry seasons, such as the present spring 
and early summer have been. Stainforth is distant from Thorne only 
about 34 miles. 

Fishiake.— (Population 1891, 450.) Here the water supply is from 
shallow wells, from rain water stored in cisterns, or from the River 
Don. The surface wells are already polluted or in imminent danger of 
pollution. Some are admittedly so contaminated that they are only used 
for swilling yards. ‘The water, I was told, was “too nasty” to be used 
in the house. ‘Those who store rain-water use it for drinking purposes 
so long as it lasts, but when it is exhausted they take water from the 
Don River, as habitually do other persons who have no soft-water 
cisterns. 

The Don, in its modern channel, locally known as the Dutch River, 
falls into the Ouse at Goole, about ten miles below Fishlake. The river 
is tidal at Fishlake, and water is, therefore, drawn from it only at low 
tide. The pollution of the Don has already been spoken of when 
referring to the cana]. About two miles above Fishlake the River 
Don is connected with the canal by a lock at Stainforth, and boats 
come up the river from Hull, and vice versé. The channel of the 
river, I am told, is becoming somewhat narrower from silt, and 
the amount of navigation is less than it was 20 years ago. At one time 
steamers plied between Stainforth, Tliorne, and Hull. The water in 
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appearance resembles that taken from the lower Trent. . It is thick 
and discoloured, and requires to stand some hours before it is regarded 
as usable. Some persons boil it, but others do not. This river cannot 
be regarded as at all a safe source from which to draw drinking water. 
It is very necessary that this river water should always be boiled before 
use, ‘ 


Sykehouse (population in 1891, 418) is a long straggling parish 
extending over several miles with here and there small groups of houses. 
The largest of these groups is near the church. This parish has its 
water supply froin shallow wells, many of them uncovered or only 
covered by a wooden lid which is often broken and dilapidated. As 
in other places already mentioned, these wells are often so situated as 
to afford every facility for their becoming polluted by soakage from 
privies, &c. On lifting up the lid and looking into such wells signs of 
percolation could be seen on the sides. The lining of these and the 
other wells in the district is dry steining. On inquiry I found that 
some of these Sykehouse wells become muddy after rain. Some wells are 
only 7 feet deep. One such that I saw was uncovered, and distant only 
8 feet from an open midden privy. This well was about 20 yards from 
the churchyard and constituted the sole water supply for a row of eight 
cottages, two of which, however, were at the time unoccupied. The 
water in the well, I was told, becomes “yellow and thick after rain.” 
The water from wells generally in Sykehouse is stated to be hard. 

Wroot (population in 1891, 833) is situated about eigbt miles from 
Thorne, and lies to the extreme south of the Rural Sanitary District. 
There is a public pump-well in the village, stated to be 22 feet deep. 
It was sunk about six years ago. The well inside, for a depth of 138 
feet, is lined by bricks laid in cement. Its situation is suitable, and 
it is sufficiently far removed from any privies or middens to be fairly 
free from danger of pollution. It is said to yield a good supply of pure 
water. Many houses in Wroot, however, have private wells, and some 
of these from their position are liable to contamination. The average 
depth of these private wells is about 18 feet: 


Epworth.—(Population in 1891, 1,903.) This is a small market town, 
the number cf whose inhabitants is gradually decreasing. Since the 
census of 1881 the population has diminished by 290. The town 
consists of a long straggling street, nearly two miles in length, stretching 
from the market place at the higher part of the town to the flat country 
to the west. There are many wells in Epworth; those in the lower 
part of the town, to the west especially, are seldom used for drinking 
purposes, the water being very hard and sometimes discoloured. 
Very generally rain-water is used instead. Large cemented brick 
cisterns are constructed underground and contain a considerable 
quantity of rain water when filled. In times of long continued drought, I 
was informed, some persons have to fetch their supply in water carts 
from the River Torne, two miles distant. The Torne is asmall tributary 
of the Trent, which it joins near the village of Althorpe. The local 
wells are often situated close to the foldyards, from which soakage into 
the well must often take place. Even rain-water cisterns underground 
are sometimes liable to pollution froin their proximity to filthy accumu- 
lations, when their cement lining cracks and peels off. ‘There are two 
public wells in Epworth sunk in the rock towards the higher part of 
the town. their depth being about 30 feet. The water from them is 
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largely used for flushing the open channels or gutters already referred , 
to. It is possible, I am told, when inuch water is taken for flushing 
purposes, to pump these publie wells dry. | | | | 


Belton (population in 1891, 1,421) is a sparsely populated parish, 
comprising seven or more hamlets along with scattered farm-houses. 
There is no considerable aggregation of houses at any one place. 
The water supply is derived from shallow wells of the sort so often 
referred to in this report, and these have the faults which : have 
already been indicated. Occasionally water is taken from one or other 
of the numerous ‘‘dykes” which pass through this. parish conveying. 
land drainage to the Trent. Into some of these “dykes” farm-houses, 
foldyards, &c., drain. At North Moor, for example, one family till 
lately derived their only water supply from a dammed-up ditch into 
which, higher up, the drainage of a mansion provided with water 
closets discharged. Quite recently the owner of the property, through 
the representations of the officers of the Sanitary Authority, sank a tube- 
wel to the depth of about 150 feet, and from this a plentiful supply of 
wholesome water is now obtained, though it has a somewhat chalybeate 
taste. 


Althorpe (population in 1891, 467) is a Trentside village, and draws 
part of its water supply from the river. Water is drawn from the 
Trent in buckets, but only at low water, just before the tide begins to 
flow again.* Most persons boil the river water before use. Althorpe 
is only about two miles lower down the Trent than West Butterwick, 
a village in the Rural Sanitary District of Gainsborough, in the report 
on the water supplies of which district information as to the pollution 
of the lower Trent will be found. At Althorpe there are also wells in 
use, Many of these have objectionable surroundings, as elsewhere in 
the district. Several wells are about ?5 yards from the somewhat 
crowded churchyard, interments in which have been or are just about 
to be discontinued. A few persons drink water taken from the New 
Torne River, a large drain which extends from the Doncaster district 
to the Trent, draining a large area of flat country. This water, though 
exposed to washings from heavily manured fields, is, perhaps, less 
okjectionable than that from the Trent. 


Keadby (population in 1891, 592). This is a Trentside village, 
situated at the point where the Keadby and Doneaster Canal effects a 
junction with the river. The canal basin has in it, nearly at all times, 
a considerable number of barges, waiting for cargces of coal. The 
coal is brought from the South Yorkshire coal-fields by train, and is 
shipped on board barges at Keadby for Hull and elsewhere. Many 
Keadby people find work in connexion with the working and loading of 
the boats. The village itself consists of a long street of houses facing 
the Trent. Keadby is a little over a mile below Althorpe. The water 
supply of the upper end of Keadby is taken from the canal. Into the 
canal basin is cast the excrement and slops from the boats lying there. 
(1 counted 50 boats in the basin on the day of my visit.) The boatinen 
also draw their water supply from the canal. Reference has already 
been made earlier in this report, when describing the water supply of 
the town of Thorne, to the opportunities which the canal has of 
becoming contaminated, In the central part of Keadby some persons. 
store rain-water, as elsewhere, in underground brick cisterns. There is 





* The water is brackish at high tide. 
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a large underground cistern for collection of rain-water from the roof of App. A. No. 9. 
a Temperance Hall, and this water, I am told, the caretaker cells te onthe River * 
applicants, at the rate of four pailfuls fora penny. There are some Trent in Lincs. 
shallow wells, too, in Keadby, unprotected from soakage of filthy reference £0. 
matters. Water from one such well was said “ to stink,” and to kecome Walet Oe 
thick and discoloured after rain: the people said they preferred to drink Fever; by Dr. 
the canal water. These wells are about 20 feet deep. At the lowest Brace-lOw- 
end of the village, the people have no cther supply than that they draw Qn the aes 
out of the Trent at low water, just at the turn of the tide. The water Thoene Beeal 
in the river here is at other times brackish. At spring tides, owing to Sanitary District. 
the “ Eygre,” or tidal wave, they are unable to get good water, and 

have to lay in a stock beforehand at low neap tides. Keadby is only 

about eight miles from the Humber. The Trent water when drawn 

from the river is allowed to stand for some time to allow the copious 

sediment to settle. Most persons boil it before use, but some do not. 

Near the lower end of Keadby is a yard containing 15 houses. These 

have no wells or underground rain-water cisterns, and their supply for 

all purposes is from the river. 


Amcotts (population in 1891, 332) is also a Trentside village, situated 
about two miles below Keadby. At this village [am assured no river 
water is used at all; and indeed there would, ordinarily, be great 
difficulty in drawing water from the Trent here at low water, since the 
water in the river cannot be reached without first crossing soft mud 
banks. The water supply of Amcotts is from shallow wells supple- 
mented by rain-water collected from the house roofs. The wells here 
are liable to contamination from percolation of fluid filth from deep 
privy middens and pigsties. Some of these wells have no pumps, and 
are in no way covered in; others have only a wooden lid. The water 
in them in some cases changes colour after rain, becoming yellow and 
leaving a sediment. Some of the wells are only 12 feet deep. Rain- 
water cisterns, too, are liable to similar pollutions when the cement 
inside cracks or shells off. 


General Summary as to Water Supply. —The water supplies of the 
Thorne Rural District, as will appear from the foregoing account of 
them, are, generally speaking, of an unsatisfactory character. Water 
drawn from the canal or from the rivers would seem especially 
dangerous; not only by reason of the known pollutions which have 
access to them, but also because the Sanitary Authority can have no . 
power to prevent the pollution of these waterways by strangers suffering 
from communicable disease. Under these circumstances the Sanitary 
Authority should disregard the protests of those who are not alive to 
the dangers arising from the use of contaminated water, and proceed . 
at once with measures to obtain safer supplies, beginning with a 
scheme for the town of Thorne, the largest centre of population in the 
district. 

Meanwhile, as previously stated, the best security to be had is 
obtainable by boiling all water used for drinking purposes. 

With regard to local wells, their condition, pending the obtaining of 
better supplies, might be materially improved by protecting them against 
contamination. To this end the removal of all privies, pigsties, and 
middens to a safe distance from the vicinity of the wells is called for. 
All privy pits and middens which are below the level of the ground 
should be abolished, and in substitution for them a pail or tub system 
should be used. ‘The closets should be furnished with an impervious 
floor, the receptacles should be frequently and regularly emptied, and 
their contents should be properly disposed of. 
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If it be contended that no great mortality attributable to the use of 
impure water has arisen in the district in recent years, the answer is 
that the water supply has every facility for becoming specifically con- 
taminaied by the bowel discharges of infected persons, and that there- 
fore disaster may occur at any time on a scale of considerable magnitude. 
Belief in the security of Thorne from epidemics of enteric fever, 
choleraic diarrhoea, or cholera, does not rest indeed upon any firm 
basis. Having regard to the frequent daily communication which 
Thorne has with Hull by means of tke Trent, the canal, and by rail, it 
is obvious that if cholera were introduced from abroad into the Humber 
ports, the disease has plenty of chances of quickly reaching the 'Thorne 
district and spreading itself there. Apart from this danger, there is 
the ever-present one of enteric fever being introduced to the canal 
from Sheffield or elsewhere, either by reason of, the nightsoil traffic 
or by persons who live on board boats and whose discharges might 
infect hundreds unconsciously drinking the specifically contaminated 
water. 

The map (No. 5) opposite shows the course of the Trent in the Thorne 
Rural Sanitary District. The position of the parisnes throughout the 
whole district can be seen on the large map at the end of the general 
report on the River Trent. 
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No. 10. 


Report on an outbreak of Diearueria in the Hincxtry URBAN AND 
Rural Sanitary Districts; by Dr. S. W. Wuraton. 


Ir having come to the knowledge of the Local Government Board, 
through the Quarterly Return of the Registrar General, that an 
epidemic of diphtheria had broken out in the Hinckley Urban and 
Rural Sanitary Districts, which had caused 10 deaths during the third 
quarter of 1893, I was instructed to make an inquiry into the cireum- 
stances with which the disease was associated. 


I. HinoxkLtey URBAN SAnrrary Disrrict. 


(a.) General Sanitary Condition of the Hinckley Urban Sanitary 
District. 

The district under the control of the Hinckley Urban Sanitary 
Authority comprises the town of Hinckley with a few outlying houses. 
The district has an area of 3,729 acres, and had in 1891 a population of 
9,638 persons living in 2,032 houses. ‘The population has increased 
rapidly of late years ; in 1881 it consisted of 7,693 persons only, living 
in 1,681 houses. At the present time the population is estimated at 
10,000 persons. 

The inhabitants are chiefly engaged in the stocking and boot manu- 
factures, and there is a large proportion of ycung adults of both sexes 
who go to work in the factories, of which there are many in the town. 

The town -is situated at the southern extremity of a spur of hills 
forming part of the watershed between the Rivers Anker and Soar. 
' Nearly the whole of the town is situated at.an altitude of more than 
400 feet above Ordnance datum, and the greater part of it is built on 
ground sloping to the south-west, towards the River Anker, which is 
~ about four miles distant. ‘The subsoil consists of a stiff clay, in most 
places of great depth, with occasional beds of sand. ‘The ground, there- 
fore, is cold and retentive of moisture. Owing to its high elevation 
above the surrounding country, which is almost level, the town is much 
exposed to bleak winds from all quarters; and it is subject to fogs and 
mists, which, I am told, frequently accompany winds blowing from the 
south-west. There are four main streets converging to the centre of 
the town, which, with the exception of Castle Street, are fairly wide 
and open; the space between these main streets is filled up by a collec- 
tion of courts and short streets, and by houses grouped irregularly, so 
as to impede lighting and ventilation. In the outskirts of the town, 
however, where a good deal of building has taken place of late years, 
there are a number of streets the houses of which are well built, and 
provided with sufficient open space both in front and at the rear. 


Water Supply.—This is derived from a deep well situated near the 
village of Snarston, 14 miles distant. The well is said to communicate 
with some disused colliery workings. ‘The water is pumped into an iron 
pipe, which conveys it to the town, where it is collected in two reservoirs, 
a high level and a low level one, from which it is distributed by gravi- 
tation. Nearly all the houses in the town are supplied with this water, 
_ which appears to be of excellent quality as well as abundant. A very 

few households still use wells, and in one instance I found that rain 
_ water was being used for drinking purposes. | : 
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Isolation Provision —The Authority has not made any hospital pro- 


On Diphtheria in vision for the accommodation of persons suffering from infectious 
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diseases. 


Disinfection—The Authority possesses no disinfecting apparatus; 
nor is the disinfection and fumigation of infected houses carried out by 
the Sanitary Authority. 

The Infectious Disease (Notification) Act, 1889, has not been 
adopted. ' 


Sewerage.—The present Inspector of Nuisances, Mr. W. T. Howse, 
who combines this duty with that of Surveyor to the Authority, having 
only been appointed for a few weeks, and being a stranger to the town, 
was not able to give me much information with regard to’ the sewerage 
of the place. Mr. Howse, however, rendered me every assistance that 
was in his power, and the sewers were opened for my inspection at 
various points in the town, .The Authority possesses no reliable map 
of the sewers, and this rendered the investigation more difficult. The 
sewerage of the town was commenced in 1883; but no regular plan 
appears to have been followed, and some of the old highway drains 
and culverts still remain, and are connected with the sewers which have 
been more recently constructed. Since it is situated mainly on the 
slope of a hill, the town is well placed for sewerage. There are two 
main sewers, composed of sanitary pipes, which collect the sewage from 
the northern and southern portions of the town, and. which join,.at 
different points, an outfall sewer, by which the sewage is carried on 
to the sewage farm, which is about a mile to the south-west of the town. 
The outfall sewer commences in Rugby Road at the south-western end 
of tlhe town, where it is joined by the northern main sewer, and by a 
sewer passing down Coventry Road. The outfall sewer passes down 
the Rugby Road, and at the junction of Rugby Road and New Road is 
joined by the southern main sewer, after which it passes straight across 
fields to the sewage farm. The mouth of the outfall sewer is not pro- 
vided with any flap to prevent the wind from blowing up it. There is 
an arrangement by which, if the level of the sewage in this sewer rises 
above a certain height, it overflows directly into the Sketchley Brook. 
At the time of my visit some of the sewage was overflowing in this 
way. At the farm the sewage passes through a trough containing 
lumps of a preparation of alum, and then into a depositing tank, from 
which it runs into a carrier conveying it on to the farm land, which is 
about 170 acres in extent, and on which the sewage is distributed by 
“broad irrigation.” The land of the sewage farm is partly arable, 
partly permanent pasture.’ The effluent from the sewage farm escapes 
into the Sketchley Brook, which joins the River Anker. At the time 
of my visit the effluent was not clear, and contained a large amount of 
flocculent matter in suspension, but it had no offensive odour. 

Of the two main sewers, that which collects the sewage from the 
southern portion of the town commences in Burbage Road, at which 
point it receives the sewage from the workhouse; it then runs almost 
parallel to the railway, passing across several fields, and receiving 
several branch sewers from streets at right angles to its course. It 
finally passes across Station Road and down New Road, at the junction 
of which with Rugby Road, as just mentioned, it joins the outfall 
sewer. 

From the manhole at the upper end of this southern main sewer in 
the Burbage Road a most offensive foecal odour was emitted at. the date 
of my visit, and the sewer at this point was found to contain a large 
amount of liquid filth. Ata point about 200 yards further down in its 
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course this sewer is joined by a branch sewer passing down the Queen’s App. A, No, 10, 
Road; and at the junction with this branch sewer there is a manhole oy piphtheria in 
from which a very offensive smell was also emitted. On examining the Hinckley U, and 

: : , eats > 7 : Hr R. Districts; by 
main sewer at this point it was found to contain a deposit of offensive Dr. Wheaton. 
filth six inches in depth. There could be no doubt indeed that this 
sewer, between its commencement in the Burbage Road and the point 
at which it is joined by the Queen’s Road brauch sewer, contained a 
large deposit of decomposing foecal material. At this end of the town 
there are a number of streats of newly-built houses, which are furnished 
with water-closets, the contents of which would be discharged into this 
portion of the main sewer. 

On examining this main sewer at a point about 150 yards below that 
at which it is joined by the branch sewer from Queen’s Road, it was 
found that a very small stream of liquid was passing down it as com- 
pared with that flowing in at the point where the Queen’s Road sewer 
entered. It was evident, therefore, that there was some defect in the 
sewer between the two last-mentioned points; but owing to its depth 
below the surface its further examination was postponed for the time 
being. | 

Still lower down in its course, and a short distance above the point 
where it joins the outfall sewer in the Derby Road, this southern main 
sewer has been carried through a bed of loose sand, and the ground 
having subsided here in the line of the sewer a large hole was dug in 
order to examine into its condition. As the result of this examination it 
was found that the sewer was broken at this point; that sone of the 
pipes composing it, which were 1 ft. 3 ins. in diameter, had disappeared ; 
and that the ground in its neighbourhood was saturated with liquid 
sewage and had become swampy in consequence, : 

The northern main sewer was next examined, and the larger branch 
sewers which join it. This main sewer commences in the middle of the 
town, in an open space called the “ Borough ” close to the Market Place, 
and it is formed by the convergence of a very long branch sewer passing 
down Bond Street, and branch sewers passing down Mansion Street and 
Stockwell Head respectively. The Bond Street branch sewer was 
opened for my inspection at one point, and a number of the pipes com- 
posing it were found to be split in half longitudinally, allowing of 
soakage of sewage into the surrounding ground. The branch sewer in 
Mansion Street was found to be an old brick drain, coated in its interior 
with filthy slime; and evidently it allowed a large amount of scakage 
into the surrounding soil, since on a fine day it was almost completely 
dry. This brick drain receives sewage from a large number of houses, 
and from a large court. The branch sewer passing down Stockwell Head. 
appeared to be in good condition, and is composed of sanitary pipes ; but 
it had an old brick sewer opening into it, which collects the sewage from 
the street known as New Buildings. 

On following the northern main sewer downwards from its commence- 
ment in the ‘ Borough,” the first branch sewer which joins it is one 
passing down Castle Street, the main street of the town, and joining the 
main sewer in the Market Place. This Castle Street sewer was found 
to be an old brick culvert, containing a good deal of slimy filth, and 
allowing of soakage into the surrounding ground, owing to the mortar 
between the bricks of which it is composed having “ perished.” In 
the Market Place, too, the main sewer is joined by a branch sewer 
passing down Church Walk; and this sewer was likewise found to be 
an old. brick drain, the sewage in which evidently escaped into the sur- 
_ rounding ground, the mortar between the bricks having disappeared. 
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From the Market Place the northern main sewer: passes down Regent 


On Diphtheria in Street and Der by Road, where it: joins the outfall sewer as before men- 
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seemented, uncovered, and often of large size. 


tioned. . In this lower part of its course this main sewer appeared to be 
in good condition. The branch sewer joining it hereabouts from a short 
street known.as Cork Hole was, however, less satisfactory. . The man- 
holes connected with the branch sewer in this street emitted a foul smell, 
and the inspection chamber was found to be nearly full of offensive filth. 

There is another and less important main. sewer which has not yet 
been described. This sewer passes aloug Coventry Road to — join the 
outfall sewer in the Derby Road. It is composed of sanitary pipes, but 
was found to contain a large amount of filth at several points, one inspec- 
tion chamber beiug nearly half full of filth. At oue point this sewer 
contained a.deposit of a felt-like material, which is said to be washed 
into it from the stocking factories. Hot water from factories, is. dis- 
charged into the sewers at various points, and, so far as I could learn, 
no attempt is made to cool this water before turning it into the sewer. 
Between the street known as New Buildings and the Board Schools is a 
foul watercourse, receiving the sewage from a number of houses, and 
filth from privies and ashpits on its banks ; ; this watercourse discharges 
into a sewer. 

The sewers are ventilated by a few surface gratings in the streets, but 
there have been many complaints of effluvia arising from them, and some 


of them have been stopped up in consequence. No provision exists for 


flushing the sewers. The street gulleys are connected with the sewers 
and are ip most instances untrapped. 


House Drainage.—Most of the house drains are provided with properly 
trapped gulleys in the case of the newer property, but the drains inthe 
older class of property are either untrapped or’ fitted. with: the old- 


fashioned bell trap.. The house drains of the newer houses; are in good 


order, but as regards the older houses they are very defective, being, in 
in some. instances, composed of brick er stone and passing commonly 


-under the houses. Many instances were brought to ‘my notice where 


the old house drains had been found to be stopped up, or to be so defec- 
tive as to allow of soakage into the surrounding ground. Very few 
houses have indoor sinks, except as regards the newer class dwellings, in 


which case the sink pipe is properly disconnected and made to discharge 
over a gulley in the open air. 


Eaxcrement disposal is effected principally by means of privy nidiélis. 
The houses which have been built recently are provided with pail closets, 


-orvwater-clesets in many instances, but some are still being erected 
-which are furnished with midden privies only. 


-'The privy middens are 
of the most objectionable kind, being sunk below the ground level, un- 
Many were met with 
which contained a large amount of liquid filth, and im some cases manure 
from stables or from pigs had been thrown into them. Often, too, the 
privy middens were overfull, and filth was soaking through their walls, 


or escaping on to the surrounding ground. In. several cases they were 


situated so that the wall of the dwelling-house formed one of their sides, 
and. some were placed beneath windows or close to the doors of houses. 


They are in nearly all instances situated too close to:-houses. Insufficient 


privy accommodation was noticed in some instances, -one. privy. not 
infrequently serving for a whole court of 6, 10, or 12 houscholds. > “iEhe 
pails, in the case of pail closets, are of ealvanized i iron, and a separate 
pail is provided for ashes. ‘The water-closets in the town “are provided 


./with ‘separate. flush-out cisterns. “Seavenging: is performed by the 


Sanitary Authority. The pail closets are emptied once a weck, but the 
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privy middens are not emptied at regular intervals; and not until they 
are overflowing in most instances. The material removed’ is «arriedto 
the sewage farm, from which it 1s-carted away by farmers as they 
require it. 

House Accommodation.—A. great number cf the houses in the town 
are old and. dilapidated, and in many instances they have. brick floors ; 
but on the. outskirts of the town there are a large number, of houses 
recently built or in course of erection, which are well built in eyery way. 
There are many courts in the town. These latter are as a rule square, 
with narrow entries ; the houses in them are generally very dilapidated, 


often without eave spouting, and with defective roofs and crumbling _ 


walls. There are also a few old thatched cottages . still remaining in 
these courts. The ground, around the houses in the courts, and in me 
older streets of the town, is very uneven, and either unpayed or laid with 
cobbies; pools of stagnant water lie ar ound the houses, and the presence 
of overflowing privy “middens and defective house drains adds to the 
general filthiness of the surface of the ground., The yards in the newer 
houses are in most instances paved with. bricks, but often these are 
- unevenly laid. In consequence of the before-named defects and the clayey 
character of the subsoil, the ground around houses in Hinckley is almost 
everywhere very damp. .This dampness.is much increased by the custom 
of constructing leaky rain-water cisterns below the ground level close to 
the houses, or in cellars under ihe houses. These rain-water cisterns 
often have an overflow pipe communicating with the sewer. . The cisterns 
are composed of bricks, and, even when lined with a. thin. layer of 
cement, this is often found to be cracked; so that in some cases the 
filth from privy middens sunk below the ground level obtains entry into 
the cistern. 

‘Nuisances Ari ising from the Keeping of Antal —In some instances 
pigs and fowls were found to be Kept. in proximity to dwellings, and’ in 
such manner as to give rise to nuisance. In one instance fowls and 
rabbits were found established in a cellar adjoining a house in which 


diphtheria was present. As a rule, however, nuisances arising from the 


keeping of animals are not common in the town. 


Slaughter-houses.—The slaughter-louses in the town are not regis- 


tered, and do not appear to be supervised in any way; in several 
instances they were dirty and dilapidated, with defective flooring and 
without drainage. Accumulations of offal in the neighbourhood of 
slaughter- houses, in privy middens, or on manure heaps, were noticed 
in several, instances, 

“Cowsheds and Dairies and Milk Shops —With regard to these there 
is no register kept, and there does not appear to be any supervision of 
them by the Sanitary Authority. I only ebserved one cowshed in the 
town, the condition of which was very filthy ; but there area number | 
of milk shops at which milk, brought in from the surrounding country, 
is sold. In several of these milk shops -the milk: was kept in. living 
rooms, in others in cellars under the houses, where it was _often 
exposed to contamination in various ways. 

At one milk shop, where the milk was ‘kept i in the cellar, a case of 
diphtheria had oceurred, but the sale. of the milk had not been stopped 
during the person’s illness. 

Bakehouses.—These are, in some instances, old dilapidated buildings. 
In the case of one bakehouse, which was situated below the eround 
level, a large privy pit, also sunk below the ground: level, was. only 
3 ft. distant. In several instances privies were pong abutting upon. 
bakehouses. 
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Common Lodging-houses. —- There is no register of these - kept. 


On Diphtheriain Those that I inspected were old houses, but fairly ciean ; the privy 


Hinckley U. and 


R. Districts; by accommodation was in each instance very defective. 


Dr. Wheaton. 


From the foregoing account it will be seen that the soil of the town 
of Hinckley is naturally damp, and that the sites of houses are rendered 
especially damp by the defective paving of yards and by the presence 
of leaky underground rain-water tanks in the neighbourhood of, or 
actually under, the houses. In the older houses this dampness is also- 
increased by the absence of a “‘ damp course,” absence of eave spouting, 
absence of proper flooring in some instances, and by the presence of 
stagnant water in their neighbourhood. The ground in the neighbour- 
hocd of houses besides being damp, is, moreover, saturated with fiith, 
and this applies not only to the older houses, but to many of the newer 
ones also, owing to the presence of midden privies, sunk below the 
ground level, allowing filth to soak into the soil. In addition, in many 
instances filth overflows on to the surface from these privies, and is- 
washed into the ground, owing to the defective paving. In many 
instances, also, the house drains are in such a condition as to allow 
soakage of their contents into the ground, and many of the sewers 
similarly allow of soakage into the surrounding soil. In the case of the 
newer houses, on the outskirts of the town, however, contamination of 
the ground by filth from privies and defective drains does not occur,. 
owing to their being provided with pail closets or with water-closets, 
and with efficient drains. 


(b.) Prevalence of Diphtheria in the Hinckley Urban Sanitary District. 


It is noteworthy that no death from diphtheria was registered in this 
district during the year 1892; and that no cases of this disease came. 
under the notice of the Medical Officer of Health. One death only was 
returned as being due to croup. Nevertheless, in the latter half of the 
year there was an extensive prevalence of measles in the district, 
complicated by throat affection. No less than 81 cases of measles came 
under the notice of the Medical Officer of Health, and 24 of them 
proved fatal. Reporting upon this outbreak of measles, the Medical 
Officer of Health notes that “the chief cause of the mortality seemed to 
“* be a septic exudation on the fauces and throat, which in young 
children, owing to the difficulty in applying local applications and in 
feeding them, induced exhaustion.’ He further says that “ with 
regard to this complication, it did not appear to depend upon any 
** Jocal sanitary defect, as it attacked children in various parts of the 
“ town, and was as severe in the modern dwellings as in the old.” On 
conferring with the Medical Officer of Health, he informed me that he 
regarded the septic exudation on the fauces and throat as being of the 
nature of diphtheria. No instance of paralytic symptoms or of albu- 
minuria following this condition came under his observation; and I 
could not find that any such sequel had been observed by any of the 
medical practitioners in the town. With regard to the 24 deaths 
occurring from measles during 1892, six were under one year of age, 
13 under two years, and five under three years; so that all the deaths 
occurred in children under the age of three years. During the last 
quarter of the year 1892, scarlet fever of a mild type became also 
prevalent in the town, no less than 178 cases coming to the notice of the 
Medical Officer of Health; and two deaths were registered in this year 
as being due to this disease. Throat complications, however, were not 
a notable feature in the scarlet fever which was prevalent in the last 
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quarter of 1892, a fact which is borne out by the low fatality of the App. A. No. 10. 
disease in that year. Scarlet fever continued to prevail in the spring 9, p; Rare ih i 
of 1893 ; and up to August 13th, four deaths were returned as due to Hinckley U. and 
* searlet fever.” In addition to these four deaths, one death in March 2 
was registered as being due to “scarlet fever ” and Cynanche tonsillaris, 
and two in May as being due to “scarlet fever,’ accompanied by 
malignant sore throat in one case, and laryngitis in the other. On 
October the 2nd, and ulso on November 28th, a death was registered as 
‘being due to “scarlet fever and diphtheria.” It will thus be seen that, 
although, as I am informed by the medical men in the town, the 
epidemic of scarlet fever has declined in 1893 as compared with 1892, 
yet the mortality from this disease has been increased, in 1893, by the 
prevalence of throat complicatiuns. 

‘The first death which was registered as being due primarily to 
- diphtheria in 1893 occurred in February; no further deaths from this 
disease were registered until September 14th, after which date there 
was a rapid succession of deaths from diphtheria ; four deaths from this 
cause being registered in September, eight in October, and thirteen in 
November. In addition, a death from Cynanche gangrenosa and a 
death from membranous croup, were registered in the month of July; 
op inquiry of the medical men who attended these cases, and after per- 
sonal inguiry also, I found that both of them were undoubted cases of 
diphtheria. So that up to November 30th, 28 deaths from diphtheria 
have oceurred in Hinckley in 1895. At the date at which I commenced 
inquiry (November 24th) it was evident that a very serious epidemic of 
diphtheria was in progress in the town. One medical man had already 
attended over 100 cases; another had attended 52 cases; and it became 
evident that between 200 and 800 cases had occurred. Having been 
furnished with lists of cases from the medical practitioners in the town, 
I made a personal inquiry into 76 cases of diphtheria, eight cases of 
scarlet fever complicated by diphtheria, and several cases of sore throat 
or other disease, the exact nature of which was more or less doubtful. 
In many instances I was accompanied by the Medical Officer of Health, 
Mr. W. H. Griffiths, who rendered me every assistance that he could, 
although very heavy demands were being made upon his time in con- 
sequen::e of the epidemic. I found that the diphtheria was, for the 
most part, mild in type;* that it was entirely confined to the households 
of the working classes; and that the disease was not limited to any 
part of the town, the invaded households being scattered more or less 
all over it. 

With regard to the age incidence of the disease, out of 68 cases in 
which the age of the patients was ascertained, 39, or 57 per cent., were 
under five years of age; 22, or 32 per cent., from five to 14 years of 
age ; and only 7, cr 10 per cent., above the age of 14 years. With 
respect to the age invidence of deaths from diphtheria, of the 28 deaths 
22, or 78 per cent., occurred below the age of five years; and the 
remaining 6, or 21 per cent., were over five and under eight. years of 
age. No death had occurred above the age of eight years up to the 
time at which I commenced my inquiry, but I heard suhsequently of 


* T only met with two instances in which distinct paralytic affections followed 
the diphtheria attack; but this may be to some extent explained by the fact that 
sufficient time had not elapsed for the development of paralytic symptoms in many 
of the cases which had been attacked up to the time at which the inquiry was 
begun. It is well known that paralysis, except temporary paralysis of the soft 
palate, does not, 11 many instances, ensue for weeks, or even for mouths, after the 
primary disease. 


“App. A. No. 10, 
On Diphtheria in 
Hinckley U. and 
R. ‘Districts ; by 
Dr. Wheaton. 


150 


the death of a child, who was a “half-timer” at the Board School, at 
the age of 14 years. 

As to the or igin of the outbreak of diphtheria in Hinckley :—In the 
first place there were no circumstances which cast any suspicion upon 
the water supply as the source of infection. All the invaded households 
were using the public supply, there were no cisterns in these houses, 
so that the water could not have become contaminated by storage in 
this way ; and the disease was confined, as has been said, to the working 
classes, although all classes equally consumed the town water, Milk, 
too, as a possible cause of the disease, had to be dismissed from consider- 
ation. In many instances no milk was consumed at all, or at most 


“was only taken witb tea or coffee. Out of 46 households in which the 


source of milk supply was ascertained, it was found to be obtained from 
14 different milk sellers; the ereatest number of households obtaining 
milk from any one source being 17 and 5 respectively. Moreover, had 
the outbreak been due to infection through milk it should not have ‘been 
limited to the working class households, but should have invaded also 
‘the households of the tradespeople and ‘gentry, who, if anything, were 
greater consumers of milk than the other class. No information “Ot any 
disease among cows at the dairies in the surrounding country district 
from which the milk is supplied, could be obtained ; and these dairies 
appear to be, for the most part, clean and well ordered. At the same 
time the conditions under which the milk was kept for sale at the milk 
‘Shops in the town were very far from perfect, and in at least one instance 
milk: had been sold-which was stored in the cellar of an infected house- 
hold. . No history of affections resembling diphtheria among fowls, cats, 
dogs, or other animals could be obtained. 

With regard to emanations from the sewers and drains as a cause of 
the outbreak, or.as a medium of infection: it was in the first place 
found—and careful. inquiry was made as to this point—that in only 
three invaded householes did an untrapped drain terminate inside the 
house. In all other instances the drains terminated outside the houses, 
often at a considerable distance from the dwelling. And secondly, with 
regard to the condition of the house drains, although these were in 
sore instances very defective, still in the majority of houses in which 
diphtheria had appeared, the ‘house drains .were in good condition and 
efliciently trapped, It was also noticeable that the disease was not 
especiaily prevalent in localities the house drains of which communi- 
cated with those sewers which were in an especially defective condition, 
and which, as in the instance of the southern main sewer between Queen's 
Road and Burbage Road, contained especially large deposits of filth. 
With respect to the possible influence of exposure to the emanations from 
the sewers, which emanations undoubtedly were given forth in large 
quantity during the months of August and September from the street 
ventilators and gulleys, [ did not find any instances where such emana- 
tions were likely to obtain entry directly into houses; and the houses in 
the neighbourhood of the open gratings ventilating the sewers were not 
especially invaded. It was also noticeable that the drains from the 
workhouse communicated with the southern main sewer at its upper end. 
These drains were also defective, requiring flushing, and having a privy: 
vault emptying into them, which caused a deposit of filth ; nevertheless 
there occurred no case of diphtheria in the workhouse, although there 
were 13 children under the age of 18, and 87 adult persons in the 
building. 

In view of these consider m Eee Rr se I infer that sewer emana- 
tions did not act in Hinckley, either as the cause of the diphtheria oras 
the vehicle by which the infection was conveyed. 
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As to the intluence of accumulations of exerement in privy middens:—- App, A; No. 10° 
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It was found that middens were in use in 36 out of 48 invaded house- 
holds with regard to which particulars as to excrement disposal were 
obtained ; five of the remaining 12 houses being furnished with water- 
closets and seven with pail closets. These numbers, as far a3 I could 
judge, fairly represent the proportions in which the three methods of 
excrement disposal are in. use in the households in the town; so that 


there would appear to huve been no special proclivity of houses using: 


privy middens to invasion by disease. The invaded louseholds were 
seattered over the town, and there was no localization of. the disease to 
any particular courts or groups of houses the inhabitants of which had 
the use of particular privies in common. In many instances a case of 
diphtheria would arise in a small court or in a group of houses, and the 
excreta and other- possibly infectious matters from the patient would be 


thrown into the midden privy without any disinfection; and not with- 


standing that the privy was used in common by the inhabitants of the 
court or group of houses, no further eases of the disease arose in that 
locality subsequently. | | 

_ For these reasons, therefore, it would appear that the midden privies, 
although their condition was so defective and filthy, were not directly 
concerned in originating or in spreading diphtheria. Nevertheless it 
appears to me by no means certain that these privies had not to do 
with the special incidence and fatality of the disease among children 
below the age of five years. Children at this age do not go away from 


home to play, as is the ease with older children, and hence ‘they were 
frequently restricted in their playground to the neighbourhood of the 


midden privies, the effluvia from which, and from the surrounding filth- 
impregnated soil, may, very possibly, have injuriously affected their 
health and perhaps have predisposed them to infection by disease. — 


With respect to the effect of residence in insanitary dwellings as a 
factor in the diphtheria, there did not appear to be any evidence pointing 


at allstrongly in this direction. Apart from the general dampness of the 
subsoil, owing to its composition and to the conditions before referred 
to, damp, dirty, ill-ventilated, and dilapidated dwellings did not appear 


to specially predispose the people resident in’them to diphtheria, <A: 


note of the conditions of the dwelling was made in the’ casé’of 47 


invaded households. In 24 of thesé the house was damp, dirty, ill-' 


ventilated, or dilapidated; but in‘23 the dwelling was well-built and 
new, or at least in fair condition. ' AitD 104 

- With respect, then, to the origin of the diphtheria, it could not be 
attributed to any specially insanitary conditions, and it appears probable, 
either that it was rélated to throat affections of a similar nature to those 
which antecedently prevailed among children affected with scarlet fever 
or measles, or that it was brought into the town from some other place 
in which the disease was present. From this last point of view it has 


to be noted that there was a large fair held in the town during the last’ 


week in August—at a time, that is to say, when the schools were all 
closed for the holidays—at which persons attended from all the surround- 


ing towns. The outbreak of the disease occurred in the beginning of 


September in the weeks immediately following this fair. 

‘With regard to the spread of diphtheria in Hinckley, the influence 
of infection by contagion from person to person, or by means of fomites, 
has now to be considered. From this point of view there are several 
interesting facts to be mentioned. One noteworthy fact was the small 
power of spreading in invaded households which the disease exhibited, 
as is shown by multiple attacks occurring in only 13 out of 51 invaded 
households. The disease also very seldom affected adult persons, 
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although facilities for its spread among adults were present in the town, 


htheria in OWing to the gathering together of the adults in the factories. 


It will have been noticed that 61, or 89 per cent., out of 68 cases, 
were among children of 14 years of age or under ; that is to say, among 
children most of whom would probably be attending school: and it has 
already been noted that the disease was entirely confined to the house- 
holds of the working classes, that is to say, of those classes whose 
children would attend the public elementary schools. It is also note- 
worthy that, as judged by the death returns, the epidemic commenced in 
September after the re-opening of the schools: the first death from 
diphtheria which had been registered since the month of February 
occurring 10 days after the re-opening of the schools at the termination 
of the summer holidays, and being followed by a progressively increasing 
number of deaths from this disease; four deaths occurring in September, 
eight in October, and 13 in November. Out of 51 invaded households, 
in 44 instances, or 86 per cent., the first individual to be affected was 
attending a public elementary school at the time when his or her illness 
commenced. For the foregoing reasons, therefore, it appears most 
probable that the disease was spread by the means of infection received 
whilst attending school. The exemption of the children in the work- 
house from diphtheria is in all probability accounted for by the fact that 
they attended school in the neighbouring village of Burbage, in which 
village, up to the time at which I commenced inquiry in the urban 
sanitary district, no case of diphtheria had occurred. At what date and 
in what manner the disease was first introduced into the schools, it was 
impossible, owing to the absence of notification of infectious diseases, and 
the consequent want of information as to the non-faial cases in the 
earlier stages of the epidemic, to come to any conclusion. The out- 
break might possibly have been preceded by mild cases, which had 
returned to school after the summer holidays in an infective condition, 
but I could obtain no evidence of this. The disease having once been 
introduced into the schools in whatever way, its subsequent spread is 
easily accounted for. It was found that in several instances children 
were attending school at a time when a member of their family was 
suffering from diphtheria ; that on recovery children returned to school 
in the same clothes which they had worn durirg their illness ; that they 
often returned to school as soon as they appeared to have recovered, 
without any period of further isolation ; and that no attempt had been 
made to disinfect their houses after diphtheria had occurred in them. 
It will thus be seen, apart from the possibility of children attending 
school in tle early stages of the disease—and setting aside the sugges- 
tion that has been put forward that some furms of sore throat without 
membrane are capable of communicating diphtheria—that there were 
abundant opportunities for communication of infection at school, both 
by personal contagion and from contagion carried by means of the 
clothes or other fomites. | 

Out of the 44 children who were the first of their families to be 
affected hy diphtheria, and the onset of whose illness occurred at a time 
when they were attending a public elementary school, 20 were attending 
the Church schools, 17 the Board schools, five the Roman CVatholic schools, 
and two the Trinity infant school. The number of children on the 
books of the Church schools was 326, on those of the Board schools 
1,401, on those of the Roman Catholic schools 165, and on those of the 
Trinity infant school 74: so that there was marked incidence of the 
disease upon the children attending the Church schools. 7 

I visited ali the public elementary schools in Hinckley, and inquired — 
into their sanitary condition, the means that were taken to exclude 
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children coming from infected households, and as to the general health 
and. appearance of the children in them. 

“No markedly insanitary conditions were found in any of these 
schools. 

With respect to the exclusion of children from schcol who were 
_ coming from infected households, I found that this duty was left almost 
entirely in the hands of the teachers. No means bad been devised by 
which the Sanitary Authority should inform the teachers of the presence 
of diphtheria in the households of children attending the schools. One 
teacher was in the habit of excluding particular children on hearing 
that a medical man had been called in to see members of their household 
suffering from throat affection; at another school the children were 
_ only exciuded on information reaching the teacher of the presence of 
diphtheria in their homes ; and in a third the teacher sent all children 
home who appeared to have bad sore throats. It speaks well for the 
vigilance shown by the teachers, that I did not find any case presenting 
the typical characters of diphtheria in any of the schools, although the 
disease was so rife in the town. It was found, however, that in all the 
schools there were at the time of my visita number of children suffering 
either from sore throats or from nasal catarrh; or presenting white 
patches at the corners of the mouth, on the mucous surface of the lips, 
or at the margins of the nostrils, in which latter case nasal discharge 
was also present. 

With regard to the clinical feature of the sore throat that was present, 
the child suffering from it always presented a flushed, swollen, and 
puffy-looking face; the puffiness being especially noticeable around the 
eyes. The pulse was quickened, the tongue furred, and the child usually 
seemed dull and stupid. A distinct general puffy swelling of the tissues 
of the neck could be observed in many cases, and in all cases of sore 
throat a marked enlargement of the glands beneath the angles of the jaw 
on both sides of the neck was detected. On examination of the throat 
there would be found more or less swelling of the soft palate and fauces, 
with an increased secretion of mucus, which, especially in younger 
children, was often present in large quantity on the back of the pharynx. 
Swelling of the tonsils was present, in some instances, but not invariably. 
The most characteristic feature in the throat consisted in the presence 
of bright red, injected, sharply defined, patches, on the soft palate or 
fauces ; much less commonly the surface of the tonsils was also red and 
injected. These bright red patches in some instances extended all along 
the margin of the palate. ‘The patches of injection were often, when 
present on the palate or fauces, studded with enlarged projecting mucous 
follicles, giving them a velvety appearance. In the centre of these 
patches of injection was frequently found a white film or pellicle, 
generally most marked on the palate or fances, but present in some 
instances on the tonsils. This film could be scraped off with difficulty, 
because it had no defined edge, nor did it stand up above the surrounding 
surface ; on removal it left a red, slightly raw surface. The film or 
pellicle consisted cf swollen and sodden epithelium only, and presented 
none of the characters of diphtheritic membrane. With regard to the 
characters of the nasal catarrh which was present, the discharge from 
the nose was in some cases thin and watery, leaving white crusts on the 
upper lip where it had dried ; in others it was offensive and purulent. 
Accompanying the nasal discharge there was always more or less 
swelling of the mucous membrane of the pharynx, and an increased 
secretion of mucus from it. With regard to the cases presenting white 
patches. at the margins of the nostrils or corners of the mouth, or on the 
lips, these patches consisted of white, slightly raised, swollen and sodden 
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epithelium, surrounded by an area of bright red injection. Jn many 
instances these patches extended some distance from the mucous mem- 
brane on to the surface of the neighLouring skin. In several instances 
also these white patches could be seen to extend some distance along 
the mucous membrane of the nasal passages, and when present about 
the nose were always accompanied by a thin watery. discharge, but 
they were not observed on the mucous membrane of the mouth. When 
these white patches were pulled off, a raw, bleeding surface was left. 


As to the degree of prevalence of these affections among the children 
present in the several schools :—They were by far most common among 
the children at the Church schools ; and among the children at any one 
school these affections were almost entirely confined to the younger 
children. They were almost wholly absent in the ease of the older 
children. The younger the child the greater appeared to be its liability: 
to present one or other of these affections. With regard to the relative 
preponderance of the three affections in question, nasal catarrh was by 
far the moet common, and in some of the class rooms, containing the 
younger children, nearly all were affected in this way. The form of 
sore throat before described was also very frequently met with, in many. 
instances accompanied by nasal discharge ; but the children: presenting 
white patches at the margins of the mouth and nostrils were few in’ 
number. . 

On the morning when I visited the Church schools there were. only 
245 children present, the number on the books for the present year 
being 326. The absence of above 80 children was said by the teachers 
to be almost entirely due to the prevalence of throat affections among, 
them, or to the presence of undoubted cases of diphtheria in their homes. 
Among 144 of the younger children in one room, 20 were found to, 
present enlargement of ihe glands of the neck, with red patches on the 
fauces, palate, or tonsils, and a white film or pellicle on the red injected. 
surfaces. Of 13 boys in another room, four were suffering from the 


same form of sore throat. in another. room six children were suffering 


from this sore throat, and in a third room, two children. A large. 
proportion of the children at this school were suffering from nasal : dis- 
charge, and three presented white patches in the neighbourhood’ 
of the mouth or nose. One teacher was. suffering from. sore throat,. 
and another had lately suffered from a sore throat requiring niedigats 
attendance. A..comparison of the attendance of the scholars during; 
1893 with that of the year 1892—the number on the. books being nearly. 
equal, z.e., 3830 in 1892 and :326 in 1893—-showed. that the average. 
attendance had not fallen off during the present year to any: considerable 
extent until the first week in October. At this date a marked diminu- 
tion of attendance tcok place, the, average number of attendants being. 
19 less than in the corresponding period of last year ; and the numbers. 
in the ensuing weeks, up. to the week ending November 24th, were 19,; 
10, 2le liad, 18, Pep ‘and 13, less espaol ely than in the corresponding 
periods of 1992. 

At the Roman Catholic schools, the number on the books of wisi 
for 1893 was 165, 38 children were absent. » The mistress of this school: 
informed me that she sent home all children suffering from sore throat.; — 
At this schooi only eight children were found suffering from sore: 
throat. out of 127 present; but many others were suffering from: nasal 
discharge. 

At the Trinity schools, at which infants only are admitted, hare! were 
66 children present out of '74 on the books. Of these 66 children, only) 
six were found to be suffering from sore thoat, and one child had whité: 
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patches at the margin of the nostrils ; a large number, however, were App. A, A.No. 10. 
suffering from nasal discharge. 

“At the Board Schools there were 1 ,401 children ‘on the books. A Ga Dhara 
comparison of attendance for the week ending November 17th, 1893, er 
with that for the corresponding period of 1892, s ‘showed a marked falling 
’ off of attendance in all the departments, except that of the infant school. 
The latter in the corresponding period of 1892 happened, however, to 
be particularly low owing to the prevalence of measles before-men- 
tioned. A number of cases. of sore throat were found among the 
scholars, also many children were suffering from nasal discharge, and a 
few with white patches at the margin of ‘the mouth or nostrils; but it 
was especially noticeable that these affections weré almost entirely 
confined’ to the’ younger childrea. In the ‘infaiits’ depariment 22 
‘children were found to’ be suffering from sore throat; and in one class 
in particular, nearly all the children were suffering from nasal catarrh ; 
the contrast. between these’ infants and ‘the older. boys and girls, who 
‘presented for the’ most'part an extremely healthy appearance, was most 
marked. The son, aged four, of the headmaster, who was. attending 
the school, had recently suffered from undoubted diphtheria, and: several 
of the teachers had stifered or were: suffering from sore thrvat. 

The question whether these before-mentioned affections of the shieat, 
nose, and mouth are of the nature of diphtheria, and are capable of 
producing diphtheria in other persons by contagion, is one not easy of 
answer. I found in the course of my inquiry that these affections were 
very rife: among: the children in the town generally, . All of them had 
been noticed previously by. the Medical Officer of Health as being 
especially prevalent, and he had observed also that young people of the 
better classes suffered from them to some extent... In addition:I found 
that the children in many families had been affected’ in the before- 
mentioned ways without any cases of recognised diphtheria. arising 
among them ; and, farther, I found that these affections were present in 
some instances in’ families the children of which were all below school 
age, and, therefore, not’ likely to: ‘have received the contagion, if there 
were any contugious property in these affections,.at school. Again, I 
found that the children in the workhouse, among whom no case of 
‘diphtheria had occurred, were some of them suffering from these affec- 
tions. : For instance, among 13 children under:the age of 15 years at 
‘the workhouse, one, aged five, presented a white patch at one corner of 
the: mouth, with discharge from the nose and enlarged glands in the 
neck ; another, aged three, had a similar white patch on the mucous 
surface of the lip, with discharge from the nose and enlarged glands in 
the neck ; three more children, aged two, four, and three years respec- 
tively, presented red and injected patches on the soft palate or fauces, 
and enlarged glands in the neck; and yet another, aged six, presented 
enlargement of the tonsils, one of which was covered with a white film or 
pellicle. In the course of the inquiry it seemed to me to be evident 
that, contrary to what appeared to be the case with respect to the pre- 
valence of diphtheria, these affections of the mouth, throat, and nose, 
-were especially prevalent among children in houses the conditions and 
surreundings of which were especially unwholesome. In many houses, 
the floors of which were of brick, and dirty, where the drains were 
defective, where privy middens abutted upon the wall of the house, or 
where other gross insanitary conditions. prevailed, all the children were 
found to be suffering from these affections in one or other form. 

For the foregoing reasons, therefore, I regard infection, in this out- 
break of diphtheria, ; as haying been in most instances received at, school, 
through the medium of children developing or recovering from diph- 
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App. A. No.10. theria; or from children attending school from houses where diphtheria 
On Diphtheriain Was present in circumstances allowing of the infection being carried in their 
Hinewiey U-and clothes. ‘To the dissemination of diphtheria in this way by infection, 
Dr. Wheaton, the absence of any provision for the notification of infectious disease, 
neglect of systematic exclusion from school of children coming from 
infected households, and disregard of disinfection of infected houses and 


clothing, all undoubtedly conduced. 


Tl.—Uinoxrtty RurALt SANITARY DISTRICT. 


The district under the control of the Hinckley Rural Sanitary 
Authority has an area of 24,463 acres, and had in 1891 a population of 
11,061 persons, living in 2,473 houses. The population in 1851 con- 
sisted of 9,716 persons living in 2,266 houses, so that there has been an 
increase in the population of 1,345 persons in the last decade. The 
district almost completely encircles that of the Hinckley Urban Sanitary 
Authority, except at one point in the south-west, where this Urban 
Sanitary District adjoins the district of the Nuneaton Urban Sanitary 
Authority. The area under the control of the Hinckley Rural Sanitary 
Authority embraces the parishes of Stony Stanton, Sapcote, Sharnford, 
Aston Flanville, Burbage, Wolvey, Burton Hastings, Stretton Baskerville, 
Stoke Golding, Higham, Barwell, Elmsthorpe, and Earl Shilton. 


(a.) Sanitary condition of the Hinckley Rural Sanitary. District. 


The soil of the whole district consists for the most part of a stiff clay 
or marl with patches of sand in places. All the villages, with the 
exception of Sharnford, which is situated on the banks of the River Soar, 
are placed at a considerable elevation above the sea level; the elevation 
varying from 300 to 403 feet above Ordnance datum. There is very 
little intercourse between the inhabitants of the different villages, 
nearly all the communications taking place through the town of Hinckley. 
The inhabitants of the village of Stony Stanton are chiefly engaged at 
the quarries there, those of Earl Shilton are engaged in the manufacture 
of shoes, those of Stoke Golding, Barwell, and Burbage in the manu- 
facture of hosiery, and the inhabitants of the rest of the villages are 
chiefly engaged in agriculture. The roads leading to the villages 
radiate from Hinckley as a centre, and the nearest villages to that town 
are two miles distant therefrom. As will presently appear, I visited all 
the villages at which there were public elementary schools, and inquired 
into the circumstances with which the diphtheria had been associated 
in those villages in which cases of this disease had occurred. 


Water Supply.—The water supply in all the villages, with the 
exception of Stony Stanton, is derived from wells. The water supply 
of Stony Stanton is derived from water accumulating in, and pumped 
from, one of the quarries of tne Mount Sorrel “ Granite”? Company. 
The water is pumped into a filter, through which it passes into a tank 
from which it is distributed in pipes by gravitation. This supply has 
only been introduced during 1893, and many of the houses in the more 
outlying parts of the village are still supplied from wells which are 
undoubtedly polluted by privies, pigsties, and faulty house drains, in 
their neighbourhood, At Burbage there are six public wells, which 
appear to be free from pollution; and also many private ones, the water 
from which also appears to be of a satisfactory quality. At Sapcote 
there is no public water supply; but. the wells, which are situated in 
gardens at some distance from houses, appear to be free from risk of 
pollution in most instances. Some, however, were observed in dangerous: 
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proximity to pigsties and privies. At Earl Shilton there are several 
public wells which appear to be free from risk of pollution, but some 
of the private wells are in close proximity to privies and house drains. 
At Barwell there are several public wells in the streets. At Higham 
some of the wells are subject to pollution by privies and pigsties, and 
. this is also the case at Wolvey and Sharnford. 


Isolation Provision.—The Rural Sanitary Authority has made no 
provision for the isolation in hospital of cases of infectious disease. 


Disinfection—Fumigation and lime-washing of houses in which 
eases of infectious disease have occurred, are performed under the 
superintendence of the Inspector of Nuisances; but the Authority 
possesses no apparatus for the disinfection of clothes and bedding. 

The Infectious Disease (Notification) Act, 1889, was adopted by the 
Authority early in 1890. 


Sewerage.—All the villages have sewers, which are usually composed 
of sanitary pipes, and which discharge their contents into ditches or 
brooks ; at Sapcote and Stoke Golding the sewage enters ditches close 
to the villages. Attempt has been made to distribute the sewage over 
furrows in the land, before discharging it into watercourses, at Barwell 
and Burbage only. The sewers are, asa rule, unprovided with means 
of inspection, ventilation, or flushing. 


House Drainage.—The house drains are properly trapped in most of 


the villages, with the exception of Higham, Sharnford, and Wolvey. In 
these villages the house drains are very defective; but they do not 
communicate with the interior of the houses, the gulleys down which 
the slops are thrown being usually situated at some distance from the 
houses. ) . 


Excrement disposal is effected almost exclusively by means of privy 
middens. ‘These middens, although uncovered, uncemented, sunk below 
the ground level in many instances, and situated so as to endanger the 
purity of water in wells, are, as a rule, at some distance from the houses. 
Considerable improvement in the condition of these privy middens has 
been effected in some of the villages of late years by the action of the 
Sanitary Authority. Scavenging is performed by private owners and 
by occupiers, and appears as a rule to be regularly carried out. 
Accumulations of filth in middens were not common in the district. 


House Accommodation.—Most of the houses in the manufacturing 
villages are comparatively new structures, and they are in good 
condition ; but at Wolvey, Sharnford, and Higham there are many old, 
dirty, and dilapidated houses. In the three last-mentioned villages 
also, many of the houses are damp owing to absence of eave spouting, 
and the yards and spaces around them are wet and sloppy from the 
absence of paving. 


Nuisances artsing from the Keeping of Animals.—In many instances 
pigs are kept in undrained sties, so as to give rise to nuisance. 


The slaughter-houses and bakehouses appear to be, as a rule, in good 
condition. 


Cowsheds and Dairies—A register of these is kept, and they are 
inspected by the Inspector of Nuisances; they appear to be for the 
most part clean and well ordered. ‘There are no milk shops. 


There are no common lodging-houses in the district. 
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(b.) Diphtherva in the Hinckley Rural Sa anitary District. 


With regard to the prev alence of diphtheria in ~the ‘Hinckley: Real 
Sanitary District, it should be in the first place noted’ that: in 1890, in 
which year the Tntershes Disease (Notification) Act first came into 
force in the district, no cases of diphtheria were notified to the - Rural 
Sanitary Authority, although one death was returned as due to this 
disease. In the year 1891 no cases of diphtheria were notified, and no 
deaths were returned'as being due to this disease. In 1892 ‘five cases 
of diphtheria were notified to the Rural Sanitary ‘Authority, twooin 
Stony Stanton, and one each in the villages of Sharnford, Burbage, and 
Barwell; ufd’one death occurred from this disease. During the latter 
part of 1892 scarlet fever of a mild type appeared in the: district 3 45 
cases were notified at Stony Stanton, and a few cuses in the villages of 
Sharnford, Earl Shilton, and Barwell. Two deaths from scarlet fever 
also occurred in, this year. Measles does not. appear to have been 
prevalent in the district in 1892, except at Stony Stanton, in which 
village a number of cases occurred in the autumn. Dr. King, the only 
resident medical practitioner in this village, informs me that several 
persons attacked by measles suffered from throat, complications, and two 
fatal cases presented a false membrane in the throat. At the latter end 
of 1892 and the beginning of 1893 several instances of scarlet» fever 
with throat complications, some of them presenting distinct membrane 
on the fauces, were observed by Dr. King at Stony Stanton. ..During 
1898 the first case of diphtheria occurring in the district was-notified on 
January 26th; in this month three cases were notified, in February 
three cases, in March two cases; in April one case, in May two, in 
July two, in August three .cases were notified; all in the village of 
Stony Stanton. In October three additional ¢ases were notified in 
Stony Stanton, one case at Stoke Golding, and one.in the hamlet of 
Sketchley in the parish of, Burbage, In.. November one case was 
notified from. Stony Stanton, one from a farmhouse in the parish of 
Burbage, another from an isolated row of cottages in the. same- parish, 
one at Parwell, and one at Earl Shilten; making altogether 26 cases of 
diphtheria notified up to November 28th, 1893. Seven deaths were 
returned as due to this disease in the same period. Four of these 
deaths occurrcd at Stoke Golding,* one at Stony Stanton, and two at 
Earl Shilton. In the course of my inquiry it was found that some 
cases of diphtheria had not been notified, and that at least 34 cases of 
diphtheria Had cecurred in the district up to November 26th. I 
visited all the houses in which, so far as 1 could ascertain, cases of 
diphtheria had occurred ; as also the public: elementary schools in >all 
the villages at which such schools existed. In these visits I) was 
accompanied by Mr, W. D. Bennett, the Inspecter of Nuisances, whose 
extensive knowledge of the district, and of its’ sanitary condition, was 
of great assistance ‘to me in my investigations. In the course of inquiry 
it became evident that the origin and progress of the diphtheria could 
not be attributed to infection through the medium of water or milk.” It 
was also found that the prevalence of the disease bore no obvious 
relation to the existence of insanitary conditions, such as dampness of 





—* Tt will be noted that four deaths freien. diphtheria chore at Stoke Golding, 
whereas only one case of this disease (a late case of a series} hed been notified to 
the Sanitary Authority as occurring in this village. : res 


houses, untrapped and defective house drains, unpaved and filthy yards, 
or filthy and dilapidated dwellings ; for in those villages in which these 
‘defects’ were most’ marked, suchas Wolvey, Sharnford, Higham, and 
Sapeote, diphtheria, or at any rate recognised diphtheria, had been 
absent. The preventive measures. which “had been taken under the 
‘direction of the Rural Sanitary Authority during the outbreak. of 
diphtheria, consisted in. the lime-washing. of infected houses, the 
fumigation of rooms by means of sulphur, the flushing of drains, and. the 
cleansing of yards and privies. No special means had been employed 
for the disinfection of clothes and bedding... The schoolmasters.and 
mistresses were informed by the Inspector of Nuisances of all the known 
‘invaded households from which children were attending school; and 
the children.coming trom such households were cxcluded. from. school 
attendance as far as possible. But [found that in. several instances 
this prohibition had not been successfully enforced. , 


- I now proceed to give a auort account of the circumstances attending 
the outbreaks of diphtheria which occurred in certain of the parishes in 
this Rural Sanitary District. 


(1.) Diphtheria at Stony Stanton, (Populaticn, 1,220.) 


Twenty-two attacks of diphtheria in 14 houses are known to have 
occurred in this village in 1893. ‘The invaded households were scattered 
all over the village, but there was some exceptional incidence of 
diphtheria i in a row Por cottages, 20 in number, the sanitary condition of 
which was very good. In this row of cottages ‘three of the invaded 
households were located. The first inhabitant of these cottages who 
‘was attacked by diphtheria was a child who was attending the school 
‘in the village; and there seemed every probability that the subsequent 
attacks among inhabitants of these cottages, which were all in person 
above 13 years of age, were due to personal infection from this case. 
Taking tke village as a whole, it was found that, as regards 14 invaded 
households, the first case—and this was in most instanges the only case— 
of diphtheria occurred in a child attending the village school in 10 
instances; and in two instances where the first sufferer was not attend- 
ing school, some other member: of the family was attending school at 
the time when the illness commenced. Multiple attacks occurred in 
‘four households. Dr. King informed me that he was of opinion that a 
number of other and mild attacks of diphtheria had oceurred ‘among 
“children in the village, to whom no medical practitioner had been called 
in. In several instances I found that children had attended school 
whilst a member of the family was suffering from diphtheria, and that 
‘children returned to school after recovery from the disease without any 
disinfection of their clothing ; so that there were abundant opportunities 
for the spread of the disease by contagion at the school. On visiting 
the school at Stony Stanton, I found that, although the average attend- 
ance of the scholars had been low throughout the year, ties had been 
‘no marked falling off at any one time ; and this was consistent with the 
facts as to the prevalence of the diphtheria during the year. There 
had been no great outburst of the disease, though cases had occurred, 
‘month by month, in a way, suggestive of repeated re-introduction : 
‘infection to the school by children returning there after recovery from 
“illness: Out of 22 attacks of Ee eueeess in this village 14 oF et eer 
were below the age of 14 years. 
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The schools at Stony Stanton were in good sanitary condition. On 


On Diphtheria in examining the children assembled there I found that a large number of 


Winckley U. and 
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them were suffering from nasal catarrh and from the affections of the 
throat, mouth, and nostril, described as existing among the children 
at the schools in the Hinckley Urban Sanitary District. In one class 
room, out of 50 children, eight were suffering from that form of sore 
throat, with enlargement of the glands of the neck, which I have already 
described ; in another room containing 22 infants, 11. were suffering 
from sore throat, and four had in addition white patches at the corners 
of their mouths. Among 86 older children, four were suffering from 
sore throat, and one child presented in addition to sore throat white 
patches at the corners of the mouth. The older children in the upper 
standards were almost entirely exempt f:om these affections. In several 
of the invaded households young children were found suffering from 
nasal catarrh or from sore throat, or presented white patches at the 
angles of their mouths. But these affections were also found to be 
present among the younger children in households in the village in 
which recognised diphtheria had not occurred. 


(2.) Diphtheria at Stoke Golding. (Population, 619.) 


In this village four deaths from diphtheria occurred in 1893, three in 
August and one in October. These deaths occurred in one household, 
which consisted of eight children (all under the age of 12 years), their 
parents, and two servants. ‘The house was an isolated one, and newly 
built. A vault privy was in use which was situated at some distance 
from the house, and was also used by workpeople at a factory. 

The behaviour of diphtheria in this household illustrates the marked 
predisposition to fatal diphtheria which appears to exist in some 
families. Out of five children attacked by the uisease four died. The 
history of the outbreak is as follows: Owing to the illness of the mother, 
which was not connected in any way with the diphtheria, the younger 
children were sent to a neighbouring cottage to nurse. Whilst at this 
cottage une of these children, a female infant aged six weeks, was taken 
ill on August 19th, with what was at first supposed to be “ thrush,” but 
which the medical man who was called in pronounced to be diphtheria. 
On August 16th, a sister of this infant, aged three years, who had been 
away from home for some weeks, on a visit to a friend’s house, returned 
home. She visited the other children at the cottage, but did not reside 
there ; and on August 23rd she also was taken ill with diphtheria. Both 
of these children died on the same day, August 25th, one dying at 
home, the other at the cottage. About the same time that the last- 
mentioned child was taken ill, ancther sister aged six was attacked, and 
died on August 28th. On August 29th a “ white speck” was noticed 
on the throat of an elder sister aged 11 years, but did not spread further, 
and the child soon recovered. After the death of the three children the 
remaining five were sent away to another cottage, and the house of the 
parents, at which the last-mentioned fatal case had died, was disinfected ; 
but this does not seem to have been done in the case of the cottage at 
which the child which had been attacked first had died. The disinfec- 
tion in question was performed by burning sulphur in the rooms and 
whitewashing the ceiling, but the beds which were left in the rooms 
during the sulphuring process, were not disinfected in any other way. 
After the return, about September 25th, of the children to their own 
home, a boy aged five was seized with diphtheria on October 2nd, and 
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died on October 5th. With regard to the boy last mentioned, it seemed A??: 4+ No. 10. 
at first probable that he had contracted diphtheria infection on returning On Diphtheria in 
home, notwithstanding that the house had been disinfected; but I 2 Disidow, be 
found that he had suffered from sore thrcat on or about August Dr. Wheaton. 
29th, that is to say, at a time when his sister, aged 11, also had sore 

throat, and it appears to me to be more probable that this was an instance of 
recrudescence or relapse of diphtheria in a child who had already suffered 

from a mild attack of the disease. 


With regard to the origin of this limited but fatal outbreak of 
diphtheria :—I found that early in August four children living in a 
cottage next door but one to the cottage in which the child, which 
apparently was the first of those attacked during the outbreak, was 
staying, had suffered, from what were said by the medical man called in 
to attend them to be slight attacks of diphtheria. The first of these 
children, a girl, M. P., aged seven years, was attacked on or about 
August 16th. One of these children, a female aged 10 months, died on 
September 16th, the cause of death being returned as “ diphtheritic 
“ ulceration of the thigh.” It appears that this child, after suffering 
from sore throat, had some swelling of the vulva, and a sore place, which 
was said to be covered with a “ white substance,” appeared in the right 
groin. It therefore seemed probable that the child, who died in the 
cottage next but one on August 25th, contracted the disease by infection 
from the girl M. P., since there was a good deal of communication 
between the inhabitants of the two cottages; and that the subsequent 
cases in both families xrose from contagion carried from one child 
to another. With regard to the origin of the infection in the first 
instance, it appears that a fair was held in the village on August 6th, 
at which the child, M.P., was certainly present, together with other- 
members of her family. This fair was attended by many persons from 
Hinckley and the surrounding villages, and ice creams and other 
articles of food brought from Hinckley were sold there. It is possible. 
that the infection may have been coniracted at this fair, although 
the child, M. P., was not discovered to be ill until about 10 days 
afterwards. 


The building in which the school is held at Stoke Golding was not 
intended for that purpose. The boys’ school is light and fairly well 
ventilated, but the girls’ and infants’ schoolroom is partly below the level 
of the road; moreover it is situated under the boys’ school and is badly 
lighted and ventilated. ‘The room is also barely 10 feet in height. All 
the children appeared healthy in the boys’ school. In the girls’ and 
infants’ room there were, out of 63 children, 12 suffering from nasal 
discharge, and five suffering from sore throat of the character already 
described. The mistress also was suffering from sore throat. It should 
be noted that at the time at which the outbreak of diphtheria occurred 
in this village, the school was closed for the summer holidays, and this. 
may explain the fact that no further cases of diphtheria have occurred. 
there up to the present time. 


(3.) Diphtheria at Earl Shilton. (Population, 2,594.) 


A localised outbreak has occurred in this village, which has been 
confined to two households up to December. The first attack occurred 
in the person of a boy, F. F., aged four years, who was taken ill on 
November 4th and died on November 13th. The house in which this 
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cuse occurred was one of-a group of four cottages, the sanitary condition 


OnDiphtheriain Of which presented nothing noteworthy, except that the yard at.the 
Hinckley U.and back was damp, and that;there was an.uncovered. privy. midden some 
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distance away from the houses, the use of which was common to all the 
occupiers of the cottages. This child was attacked eight days after a 
fair was held in the village, at which, as at Stoke Golding, many people 
were present from Hinckley, and at. which also food brought from that 
town was sold. The illness of this boy was followed by the illness of a 
female living next door, who had frequently visited the child when 
iil. Three of this woman’s children were subsequently attacked, 
and one of them, a male infant, aged 16 mcntks, died on December 
10th. In this instance, also, it therefore appears probable that diphtheria 
infection was brougit from Hinckley by persons attending the fair, at 
which the first recorded case was present ; and that the disease spread 


‘subsequently by infection there can be no doubt. 


The schools at Earl Shilton are well built, and the schoolrooms weli 
ventilated; the privy accommodation for the boys is, however, defective, 


since all the privies empty into a large vault in the playground, which 


is said not to have been emovtied for some years. 
At the date of my visit, there were no cases of sore throat among the 


‘children at these schools, and the children had a healthy appearance. 


(4.) Diphtheria? at Barwell. (Population, 2,022.) : 


A case of diphtheria was notified here on November 9th. On making 
inyuiry, I found that the child had, together with two other children ‘at 
the same time, presented a scarlet rash upon the trunk and arms. At 
the time of my visit, a child in the next house presente a typical 
scarlet fever eruption, with severe sore throat, but without formation of 
membrane. For these reasons I am inclined to think that the‘case 
which was notified as diphtheria was probably one of scarlet fever with 
severe throat affection. 

The schools at Barwell are well built and well ventilated, withthe 


exception of one class room in the boys’ department, which was badly 


ventilated. All the children in these schools had a healthy appearance, 


-and there were no instances of sore throat observed among ‘them. ': 


(5.) Diphtheria at Burbage. (Population, 1,876.) 


Fhree attacks of diphtheria have been notitied at outlying houses in 


‘this parish, but none in the village itself. One attack occurred in the 


person of a servant at a farm house, ashort distance from Hinckley, who 
probably contracted the disease at Hinckley, to which _ place. she 
frequently went. Another attack occurred in the person of a boy living 
ina cottage near Hinckley station, but in the parish of Burbage.. The 
cottage was a new one, and in good sanitary condition, and no other 
attacks occurred in this household. The boy was attendirg the Church 


‘school at Hinckley at the time when he was taken ill, on October 24th, 


so that he probably cortracted the disease by infection at school. 


The third case in this parish occurred in a row of cottages on tho 
roadside leading from Hinckley to Burbage. The child, a girl aged five 


years, was attending the National School at Burbage when attacked on 


November 24th. The mother of the child was, however, usually away 


all day at work in a factory at Hinckley, so that it is possible that she 
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earried the infection {o her house by means of food or clothing. The 
house in which this child lived was damp and dirty, and two younger 
children, who were not attending school, presented, at the time when’ I 
saw them, a feetid nasal: discharge, with white patches at the margins of 
the nostrils. 7a tee , 

There are;two schools in this village. The National Schools are well 
built, and in. good condition from the sanitary point of view. ‘Fhe 
children in these schools had for the most part a healthy appearance ; a 
few were suffering from colds, but there were no children observed who 
presented any sign of sore throat. At the Wesleyan School the boys’ 
department is light and airy, but the girls’ and infants’ department is a 
low, badly lighted room, under the boys’ school, and its ventilation is 
imperfect, Against the walls of this room the school privies are placed. 
‘The children in this school, however, appeared to be healthy, and there 
‘were apparently none suffering from sore throat. 

As to the other villagesin which there were schools, but in which 
diphtheria was not known to have appeared, namely, the villages of 
Shapeote (population 732), Wolvey (population 715), Sharnford 
(population 361), and Higham (population 353), the schools were 
generaily in good sanitary condition, and not overcrowded, and the privy 
accommodation satisfactory. At Higham, however, the privy for the 
girls’ school contained a large amount of liquid filth, apparently owing 
to slop-water being thrown into it. ‘No affections of the throat, nose, or 
mouth, were found among the children at any of these schocls, except at 
Higham. Here a girl in the school was found to have a severe attack 
of sore throat, with a white pellicle on the tonsils; and her brother, 
who was absent from school on account of sore throat, presented bright 
red patches on the palate and fauces, with enlargement of the glands of 
the neck. Many children, too, in this school were found to be suffering 
from nasal catarrh. .On inquiry, no history of illness in the village 
resembling diphtheria could be obtained. It may be noted that the 
population of these four last-named villages is almost entirely engaged 
in agriculture. The population of the remaining parishes of Aston 
Flanyille, Burton Hastings, Stretton Baskerville, and Elmsthorpe, is 
very small—369in all. There are no schools in these parishes, and the 
houses are much scattered. No diphtheria has recently occurred in 
either of these parishes. : 

With respect to the origin and spread of diphtheria in the Hinckley 
Rural Sanitary District, it would appear from the foregoing history 
that the source ot the disease at Stony Stanton was obscure. It is 
noteworthy, however, tnat at this village throat complications, accom- 
pavying scarlet fever and measles, preceded the outbreak of diphtheria, 
just as they had preceded the diphtheria outbreak in the town of 
Hinckley. With regard also to the spread of the disease in this village, 
it ocenrred almost entirely through contagion received at the schcol; as 
was also the case at Hinckley. With regard to the localised outbreaks 
in other parts of the district, the disease appeared to have been in two 
instances (Stoke Golding and Eurl Shilton) conveyed by infection 
through the medium of fairs, and to have spread by personal contagion. 
With respect to the isolated cases occurring in other parts of the 
district, they appeared to be due to infection from Hinckley—in one 
instance through attendance at school there. 


With regard to the prevalence of sore throat and allied affections of 
the mouth and nose among children attending the village schools, it will 
have been noted that, with the exception of the village of Higham, 
these affections were present among the school children only in those 
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App. A. No. 10, villages in which cases of diphtheria had occurred in the village itself, 
aa and where it was possible that children had returned to school after 
Dinekley Wand. recovery from diphtheria; namely, the villages of Stony Stanton and 
R. Denice,’ Stoke Golding: so that it appears to be lighly probable that these 
affections are related directly or indirectly to diphtheria. No relation 
was discovered in the Rural Sanitary District between the prevalence 
of these last-named affections among children and insanitary conditions 

of their homes or of their surroundings. 
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No. 11." 


Report on an OvuTBREAK of an Eprpemic Skin DisEAsE; by 
Dr. S. Monckton Copeman. 


I—BETHNAL GREEN INFIRMARY. 


In May 1893 the Board learnt, through Dr. Downes, of the occurrence 
in the sick wards of the Bethnal Green Workhouse of about 50 cases of 
epidemic skin disease “ similar,” as Dr. Downes says in his minute (of 
May 19th) on the matter, “tothe serious and fatal form which prevailed 
* in Paddington and Marylebone Infirmaries two or three years ago.” 

About the same time a letter was received from the Clerk to the 
Bethnal Green Guardians in which he states that he is directed to inform 
the Board that ‘a serious epidemic of contagious skin disease has broken 
“ out in the infirmary of the workhouse,” and asking that the Board 
would at once give instructions for an inspector to visit the place to 
inquire into the causes of the disease, and also to advise as to the 
treatment of the cases. 

An investigation of the circumstances of the outbreak was, in 
consequence, ordered by the Board, and I received instructions to 
undertake it. At the same time the Guardians were informed that if 
they were desirous of obtaining the services of an expert for the purpose 
of advising them as to the treatment of the cases, it would rest with 
them to obtain such services. They were, however, given to under- 
stand that no parallel inquiry as to the cause of the outbreak should be 
undertaken by anyone employed by them while the matter was under 
investigation by the Board. 


Previous HistoRy OF THE DISEASE. 


More than two years prior to the outbreak in the Bethnal Green 
Workhouse Infirmary a large number of similar cases had come under 
observation in other of the Metropolitan inirmaries, and it is therefore 
desirable in the first place to submit a brief outline of the history of the 
disease up to the time of the outbreak at present under consideration. 
This is well given in a minute (of date May 22nd, 1893) by Dr. Downes, 
which I therefore append— : 

“‘ Attention was first directed to it (the skin disease in question) 
“in 1891 by Dr. Savill, the then Medical Superintendent of 
‘* Paddington Infirmary and Medical Officer of the Paddington 
‘¢ Workhouse. Dr. Savill has since published a valuable account 
“ of this serious malady. 
«« Of 846 patients who passed under treatment in the sick wards 
of Paddington Infirmary and Workhouse between July Ist and 
October 31st, 1891, 163 or 19°2 per cent. were attacked by this 
skin disease and 28 of them died. Seven of the 28 succumbed 
“* chiefly to some other disease, but in 21 or 12°8 per cent. of the 
eases ‘death was directly dependent on the epidemic malady.’ 
This skin disease, therefore, seriously endangers life. 
** It was at first called epidemic eczema, because of the close resem- 
blance of many of the cases to the raw and weeping state of skin 
** not uncommonly known as acute general eczema. But Dr. Savill 
‘“* has advanced weighty reasons to show that the disease now in 
“* question is distinct from ordinary eczema. 
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‘‘ Essentially it is an inflammation of the skin, sometimes dry, 
sometimes moist and discharging, put always attended by more or 
less peeling of the cuticle. In some cases this exfoliation 1s so 
extensive that the whole cuticle of the hand may come off like 
a glove, and the bed is often filled with flakes and scales. 
“The whole skin from head to foot ‘may be attacked... In severe 
eases of the ‘moist’ type weeping cracks, and extensive red raw 
surfaces are formed and a sickening odour is given off. The eyes: 
are commonly inflamed and discharging. 
“ In some of the worst- pea cases the patients have told me- 
that they felt no pain. Savill, however, states that in a 
typical case the skin is ‘ raw ita acutely tender ’ with ‘intolerable: 
‘itching and burning,’ 
“ The average duration of the disease is six to eight weeks, In 
fatal cases death usually comes by protound weakness with 
drowsiness, deepening at last into coma. 
‘There are all degrees of severity and many varieties both im 
the condition of the skin and in the constitutional symptoms. 
“ Of the causes of this singular disease we know practically nothing, 
and, in the absence of such knowledge, are almost powerless to 
prevent it. It was not wholly confined to Paddington. 
‘‘ They had had some cases in Marylebone Infirmary, also. in 
Lambeth Infirmary, in 1891, and there is some recollection of an 
outbreak in 1888 in a Scotch Poorhouse (Greenock), where some: 
50 persons were attacked and 12 died. 
“The disease in 1891 was less severe in Marylebone than in 
Paddington IJnfirmary—the death-rate being only 5 per. cent.. 
of the 193 persons attacked. I he i that St.. Mary’s: 
Hospital had four cases with one death in 1891, and that there 
was a solitary but fatal case in the Female Lock Hospital. At. 
Hanwell Asylum 38 cases occurred, and at Lambeth Infirmary 
25 cases in 1891. 
‘‘ In the provinces and elsewhere in London the disease was not 
observed at that time. 
“It isa disease chiefly of hot weather, July and August being 
the months in which the great majority of cases occurred. It has. 
a distinct preference for sick wards, and most of the sufferers are 
persons advanced in years. Children and young persons are but 
slightly attacked, | 
“‘ There is reason to believe that it is - contagious. Dr. Savill 


- himself had a slight attack, the Medical Oifner . of Bethnal Green 


Workhouse: also has caught it, so did seven out of eleven wards- 
‘people or pauper nurses in Paddington Workhouse sick wards, 

‘¢ Soap has been suspected, but apparently excluded. 

“Dr. Savill considered that there was no evidence to inculpate 
any article of dietary, but he remarks that the same contragtors: 
supplied milk and fish to. both Paddington and Marylebone, and 
the Medical Officer of Bethnal Gr een, though rightly expressing a 
very guarded and cautious opinion, is struck by the present 
exemption of the.workhouse proper and, the infirm. wards where 
little milk is used, as compared with his sick wards. 

‘‘ T hope Ihave. said enough to indicate the gravity of this disease 


“ and. the importance of careful and systematic study of every 


66 


appearance of it.” 


J found from . office records: that Dr. Buwhils had at the time of the 
first known prevalenceiof the disease in 1891 sent a’ circular letter to | 
the medical officer of .those):provincial workhouse infirmaries (115 in 
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number) which have over 100 beds each, asking if they had observed 
during the current year any unusual number of cases of acute general 
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eczema or of ‘pityriasis rubra. On 13th October 1891 he notes that he of Epidemic . 


Skin Disease; by 


had received 80 replies. “ From these,” he says, “it is clear that, with p. Copeman 


“one possible exception, there has been nothing of the kind in ‘the 
‘* workhouse infirmaries to which these replies relate. It is, indeed, 
“-yemarkable how many of the medical officers state that they have 
* been unusually free from skin cases this year, and it would appear 
“ that pityriasis rubra, even in its ordinary sporadic form, is a disease 
‘* by no means common in the poor law sick wards of the provinces. 
* The one possible exception is Bath, the medical officer of which 
“workhouse reports that he has had uader his care this year not only 
* an unusual number of cases of eczema, but also several cases of 
“* pityriasis rubra.” | 

In 1893 again, as soon as the disease was known to have declared 
itself at Bethnal Green, Dr. Downes wrote to the medical superin- 
tendents of the various Metropolitan Poor Law Infirmaries requesting 


information as to whether there was any undue prevalence of eczematous: 


disease. From all of them except one a reply in the negative was 
received, and this one referred to a single case only; but I shortly after- 


wards learnt that there were several’ cases at the City of London. 


Infirmary at Bow, and I therefore visited this institution as well as the 
Bethnal Green Infirmary and carried out an investigation of the circum-- 


stances of the outbreak in both places concurrently. At a still later 
date I was informed by the Medical Superintendent of the St. Maryle- 


bone Infirmary, where the incidence of the disease had been extremely” 


heavy in 1891, that several cases had again broken out there, but as at 


the time the information reached me I was engaged with the work of 


the General Cholera Survey, I was unfortunately unable in this instance 


to make any inquiries on the spot. I propose, therefore, in this report. 


to confine myself almost entirely to the state of affairs which I found to 


exist at the Bethnal Green Infirmary, as far as the results of my investi-. 


gation enable me to do so, adding only in reference to the City of 


London Infirmary such details as may appear to be of interest in- 


relation to the practically simultaneous outbreak at Bethnal Green. 


To the latter institution I paid a number of visits, but I experienced 
no little difficulty in my investigation, owing to the fact that the records 
kept there are of a very imperfect nature. And this is hardly to be 
wondered at when-the numbers of sick, to be attended in the wards by 


the medical officer and his assistant are taken into consideration,.. 
especially in view of the most. unsatisfactory and inadequate arrange— 
ments which at present exist for nursing the patients in this institution... 
With this subject it will be necessary to deal at a later stage of this- 


report. 


In Addendum B. is given a complete list of all patients attacked at the 


Bethnal Green institution between May 4th, 1893, when the disease 


first appeared, and June 10th, 1898, between which dates 86 cases are 


known to have occurred. All these cases, with five exceptions, broke 
cut in the sick wards of the Infirmary ; the Workhouse, with the excep-. 


tions mentioned above, together with the infirm wards of the Infirmary,. 
which are practically in one building, have remained completely free ; 
-and this, notwithstanding that patients who are well enough mix daily 
in the airing yards and day roonis which are common to the Workhouse 
and the Infirmary alike. It is also worthy of note in this connexion 
that the ‘inmates of the Workhouse have every day to pass through a 
portion of the Infirmary in order to reach the dining hall. | 
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History OF THE OUTBREAK. 
During the third week of April 1893 a general loss of appetite was 


of Epidemse; by Observed, according to the Medical Superintendent, to be prevalent in 


Skin Disease ; 
Dr. Copeman, 


the sick wards of the Infirmary though not in the Workhcuse itself nor 
in the infirm wards of the Infirmary ; and for indisposition of this 
sort, limited in the above sense, no sufficient explanation could at that 
time be found. A fortnight later, attention was first directed to the 
disease in question by the appearance of eruptions, more or less resem- 
bling one another in character, among some of the more elderly and 
debilitated of the patients in the Infirmary. Seven cases were found to 
have become attacked in this way when the medical officers went the 
round of the wards on the morning of May 4th, these being among 
those who had suffered from notable loss of appetite about a fortnight 
previously. : 

That loss of appetite in the above degree in reality marked the time 
of invasion, gets support from the case of the Medical Superintendent, 
in which the sequence of events was as follows:—On April 25th he 
experienced a feeling of nausea, accompanied by loss of appetite and 
certain other symptoms. About 10 days later his face felt to him to be 
hot and “ burning,” and this subjective symptom was followed on May 
10th by an eruption on his face, which he considered to be similar in 
character to that which he had had under treatment in the wards during 
the previous week. A week later, a similar rash appeared symmetrically 
on both wrists at the base of the thumbs. Unlike certain of the cases 


“in the Infirmary, however, the rash when once developed was not 


accompanied by any itching either of face or hands. 

The incubation period of the disease could not be determined with 
any amount of certainty, owing to the fact that the origin of the 
particular epidemic under consideration still remains obscure. At first, 
indeed, seeing that some of the earlier cases were, shortly after the 
appearance of their rash, transferred to other wards in which previously 
there had not been a case of the disease, but in which subsequently other 
cases broke out, hope was entertained of useful information on this 
subject. But it was soon seen that any inference from the above facts 
as to incubation period was open to two sources of fallacy. For, in the 
first place, although there was reason to believe that the disease was 
really infectious, it was impossible to assert positively that any cases 
new ly occurring in a ward into which a patient suffering from the disease 
had been taken, had thereby incurred infection ¢mmediately on such 
patient being admitted, and secondly it was out of question to exclude 
the possibility that such apparently secondary cases had not in reality 
become infected from continuing action over a larger area of the same 
cause which brought about the appearance of the disease in the patients 
first attacked. 

In support, however, of the view that cases thus occurring in wards 
where no previous case had been observed, subsequent to the reception 
in them of.a patient from another ward, had contracted the disease from 
such other patieut, may be cited the fact that in several instances of 
multiple attacks in a given ward, extension of the diseas: was first 
observed in the case of patients occupying beds immediately adjoining 
that of the case introduced from without. In this manner the disease 
spread in one or two of the wards, from -bed to bed, at longer or shorter 
intervals, all along one or both sides of the ward. 

With the reservations above mentioned, the following cases may 
perhaps be cited as perhaps throwing some light on the incubation period 
of the disease. ‘hus on May J 1th, 1893, two personsin Ward No. 26 | 
were found to be attacked, and they were therefore promptly removed to 
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Ward No. 28. Although this precaution was carried out, two further Apr. A. Nome 
attacks occurred in Ward No. 26, one (No. 60) on May 22nd, and ae 

another (No. 70) on May 25th. Again, case No. 3 was in like manner RSs 

removed from Ward No. 15 to Ward No. 22, on May 4th, but two other Skin Disease ; by 
cases cropped up in Ward No. 15, from which this patient was removed, cabbie 
at intervals of 20 days (No. 70), and of 23 days (No. 73) respectively. 

In Ward No. 22 to which the patient was removed on 4th May, further 

cases afterwards appeared, as is shown in the following table :— 





No. of Patient in List. | Date of Attack (Eruption). 


30 May 12th. 
35 May 14th. 
36 May 14th. 
43° May 16th. 
53 May 20th. 
57 May 2\1st. 
64 May 22nd. 





_ Symptoms: ConsTITUTIONAL AND SUBJECTIVE. 


At the Bethnal Green Infirmary the amount of work devolving on the 
medical officers, who are not provided with clinical assistants, is so great 
that it is impossible for them to keep proper records of the medical 
history of the Jarge number of patients admitted. I am therefore 
unable to append any detailed aceount of the progress of the disease as 
witnessed in the cases which came under treatment during the preva- 
lence of the epidemic at this Infirmary.* I found, however, that the 
Assistant Medical Officer of the City of London Infirmary at Bow had 
preserved notes of certain of the cases which he had under treatment in 
March, April, and May 1893, and although these notes are not in all 
respects as full as could be wished, still, as they give some detailed 
account of the more prominent symptoms which obtained among the 
patients suffering from this disease, I think it desirable to place them on 
record here. 


Case No. 1. 


Name: Annie M , aged 45. 
Occupation : General Servant. 
Date of admission : September 14th, 1892 (fourth time). 


This patient was re-admitted to the Bow Infirmary in September 1892, 
complaining of rheumatism, she having been under treatment there in 1888 
for ‘‘eczema capitis.”” In October 1892 she showed signs of mental weak - 
ness, with paroxysms of violent temper ; was aggressive, showed loss of 
memory, &¢., and was consequently entered with the imbecile and insane 
class. About the same time her appetite began to fail, and she was com- 
plaining of sleeplessness and general debility, with slight gastric dis- 
turbance, loss of appetite, nausea, flatulence, and constipation. She was 
treated with light and nutritious diet and stomachic tonics. There was 
for a time marked improvement. On March 6th, 1893, however, she 
complained of an intolerable irritation of her face and forearms for the 
relief of which she scratched herself. A circumscribed papular eruption 
made its appearance, which soon ran together and spread itself over the 





* T append to this report photographs of certain of the Bethnal Green cases, the 
originals of which were taken by Dr. F. J. Warwick, who has kindly aliowed them 
to be reproduced. Each photograph is accompanied by a short clinical note supplied 
by Dr. Knox, the Medical Superintendent. 
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whole body, but persisted in severer form about the head, face, neck, and 
upper part of chest. There was much redness resembling ‘ erythema 
nodosum.” In the course of a week, parts became scaly. ‘The eyelids and 
face were swollen and oedematous. On March 10th the temperature 
reached 103°, rising at night and falling slightly in the morning. ‘The 
urine was febrile ; it contained no albumen, For eight days the tempera- 
ture remained high, but fell on the eighth day ‘‘ by crisis” to a point 
slightly sub-normal, and did not again attain 100°. The whole body was 
by this time covered with fine powdery scales, which when washed off left 
the surface beneath ‘‘erythematous” and angry looking, The itching 
was still very great; application of almond. oil and hydrocyanic acid 
relieved this greatly for a time, but after a few days the patient would not 
submit to treatment, saying she was being poisoned. Iod. amm. and 
arsenic were given internally for a few days only. She remained in this 
condition until early in May, when the eruption began to die away, 
leaving the skin dry, harsh, and brawny, and still very irritable. On May 
25th her limbs and body were fairly clean, but there still were some signs 
of the disease about the face. 

Gastric and intestinal disturbance was the most prominent symptom 
throughout the attack. 

No specific history. 

Later, her general condition yery much improved. The surface of her 
body is still rough with powdery scales. Her legs in the most dependent 
parts are discoloured, as is sometimes seen in pregnant women or as @ 
result of scorching in front of fire. Rae 


Oase No. 2. 


-Name : Sarah C , aged 65. 
Occupation : Laundry Woman. 
_ Date of admission: October 17th, 1887. 


The patient has been an inmate of the Bow Infirmary since 1887, 
suffering from prolapsus uteri and descending sclerosis, following. on 
hemiplegia from hemorrhage. 

For this last 18 months she has been confined to her bed; being quite 
unable to help herself. Her general health and condition are not so very 
bad, however, and her appetite has been decidedly good. Owing to her 
age and affliction, her ‘‘ vitality’ must be said to be “low.” Her heart 
and lungs are free from organic disease, 

On April 6th, 1693, the nurse in washing her noticed a peculiar papular 
eruption on her trunk, arms, and Jegs, and called my attention to her. 
This subsequently extended to the face. In the course of a few days the 
skin began to crack in parts and became scaly. At. the same time she lost 
her appetite and had slight gastro-intestinal disturbance, which only lasted 
a few days. Her temperattre was taken night and morning, but did not 
rise above normal. In the course of another week the skin became 
covered with a powdery desquamation, and all constitutional disturbance 
ceased, In the middle of May she was free from the attack. ; 





Case No. 8. 


Name: Julia’ V-—, aged 72. 
Occupation: Needlewoman.. 
Date of admission : January 1893. 


The patient was admitted to the Bow Infirmary in January 1893 from 
** Homerton,” where she had been three weeks. Beyond a little bronchial 
catarrh and dyspnoea, her chief trouble appeared to be her ‘‘ old age,”’ She: 
states, however, that she Las for some years been subject to a rash which’ 
came out about the head and face, and which has been always very irritable. 
It always made its appearance in the springtime and lasted for some months. 
It was treated with carbolic lotion, and eventually quite disappeared... In 
the early part of April 1893 she had an attack of what looked like 
erysipelas of the left ear, which extended over the side of the face and 
down the neck for a distance of 2 to 24 inches. / OL 
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- There was a semi-footid discharge from the meatus. On closer examina. 4??. A. No.l 
tion the affected surface was seen to be studded with minute whitish on an Outbreak 
papules. ‘There was a serous exudation on to the surface. Her tempera- of Epidemic 
ture rose (not higher than 101°) for about four days, accompanied with the 2 a nlarsce by 
ustial febrile disturbances. Urine contained no albumen, She wastreated ~~ 
with diaphoretics until the temperature fell, and the ear was syringed 

with Condy’s fluid. The surface of the skin was subsequently rubbed with 

ol. amygd. and acid hydrocyane. dil., which at once relieved the irritation. 

Her general condition soon improved. The discharge from the ear cease1 

in 14 days, and much of the erythema about the patch disappeared, leaving 

it scaly, harsh, and dry. But fresh patches appeared now on the fore- 

head, and the eyelids became swollen and cedematous. On April 24th the 

patient was delirious, but had no marked rise of temperature, A brisk 

purge removed head symptoms and produced a good night. There has 

been no relapse since. Later the hair of her scalp began to fall off, as also 

did that of her eyelashes and eyebrows. The whole face, head, neck, 

and upper part of chest gradually became involved, the skin becoming 
erythematous and sealy, with still an intolerable itching, Her appetite is 

now good and general condition much improved. (See Chart No. 1.) 


Oase No. 4. 


Name: Maria B , aged 67. 
Occupation :. Housewife. » 
Date of admission : June 10th, 1891. 


Patient has been an inmate of the Bow Infirmary since 1891, suffering 
from ‘‘ debility and destitution.” 

There is no organic disease that can be detected, but she seems to be 
prematurely ‘‘ used up,”’ and a person of delicate constitution. _ 

On April 29th, 1893, the nurse said she thought the woman seemed 
‘‘ very ill,”’ and had refused to take her food.. Although a careful exami- 
nation was made at the time, I could discover nothing to account. for her 
altered condition. Her temperature was taken at the time, but was not 
above normal, The next morning, however (30th), she had a temperature 
of 103°1°, and towards midday her body was completely covered with a 
macular eruption resembling ‘‘ measles.’ In fact, it was diagnosed as 
such, inasmuch as an outbreak of measles was at the time prevalent: 
amongst the children onthe floor above. There were well-marked febrile 
symptoms, with a trace of albumen in the urime. On the morning of the 
fifth day the temperature began to yield to simple saline treatment (liq. 
ammon. acet. .i. every four hours), and fell to subnormal on the seventh 
day. FR EIS is 2 

The albuminuria also disappeared. The skin desquamated, and subse- 
quently came away in large flakes, and‘then cracked at the elbows. It was. 
not until this time that the disease was recognised as similar to the other 
cases of “‘skin’”’ disease occurring in old infirmary patients, Even at the 
present time (June 1893) the skin shows traces of’ the attack. (See Chart’ 
No, 2 Nin 6 = ti 





: Case No. 5. 


Name: Mary J , aged 45, 
Occupation: Charwoman! «= "’ - 
Date of admission: October 4th, 1892. 


The patient came into the Bow Infirmary for the first time in July 1891, 
suffering from morbus cordis (acute rheumatism when young), with all 
the’ classical “secondary results.” At one time her condition was so 
serious that she was on‘ the‘ *‘ dangerous list,” but in spite of all she 
recovered sufficiently to be able to leave the infirmary in June of the 
following year. She was re-admitted again’ on October 4th, 1892, with 
many of the old symptoms, but of less severity than on the former occa- 
sion. By Christmas she was again up, and moving about the ward, and 
wanted to go out, but was dissuaded from so doing. fhe was enjoying her 
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usual patched up health when, on May 3rd, 1893, she was suddenly taken 
yery ill. She was put to bed, and found to have a temperature of 103°, 
and to be covered with an eruption which she said ‘‘ itched very much.” 


Skin Disease; by It was papular and accompanied with considerable erythema. On the 


Dr. Copeman. 


fourth day of the disease her temperature fell to 100°, but she had head 
symptoms, was delirious, and her legs were covered with purpuric spots. 
She gradually sank and died exhausted on the eighth day. (See Chart 


No. 3.) 


Case No. 6. 


Name: John J , aged 84. 
Occupation: Railway Guard. 
Date of admission: September 1892. 


The patient was admitted from Moorfields Hospital in September 1892, 
having been operated upon for senile cataract, but his mind becoming 
deranged he was removed here. 

On May 6th, 1893, the nurse called me in the evening to see the patient, 
stating that he had an eruption on his back and loins. On looking closely 
at his body there was found to be a diffuse erythematous eruption over the 
back, loins, and abdomen, with a number of minute whitish papules about 
half the size of a pin’s head, showing indistinctly through the redness. 
His general condition appeared to be about as usual. There was little 
rise of temperature (99°), but he complained of the great irritation of the 
skin, and continually scratched himself. His appetite fell off and his 
bowels were a little constipated, but beyond this he showed none of the 
gastro-intestinal symptoms that have characterised other cases. The urine 
was also normal. In the course of a day or two his eyelids became swollen 
and cedematous. His hair did not fall out. The erythema soon extended 
over the whole body and then gradually died away, leaving the skin dry, 
harsh, and brawny. The irritation still persisted. 

His condition of mind was much worse throughout the attack. He was 
also very restless, sleeping indifferently and losing flesh. 

He died of asthenia on 4th June 1893. 





Case No. 7. 


Name: Ellen L , aged 65. 
Occupation : 
Date of admission: February 1893. 





This patient has been in the Bow Infirmary since February 1893, 
suffering from chronic bronchitis with cardiac hypertrophy. 

On May 22nd, attention was drawn by the nurse to the fact that the 
trunk and limbs were covered with a diffuse redness. At the same time 
the skin was dry and hot, and there was a slight rise of temperature (101°). 
There were no marked digestive disturbances, but she lost her appetite and 
was constipated. In the course of two or three days the skin became rough, 
going on to a brawny scaliness, accompanied by great itching. 


Case No. 8. 


Name: Edward R , aged 86. 
Occupation: Labourer. 
Date of admission: March 10th, 1882. 


This man has been a patient in the Bow Infirmary since 1882, suffering 
from chronic bronchitis and emphysema. 

On May 28th, 1898, he complained of great irritation of the skin, and 
his eyelids and face were puffy. There were none of the gastro-intestinal 
symptoms that accompanied other cases, and beyond a slight rise in 
temperature for one day, no constitutional disturbance. The urine was 
free from albumen. 

The rash was most marked over the back and was papular in its 
character. The skin became scaly and red in a few days, and isin that 
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condition now (June 12th). Altogether his tis the mildest case we have App. A. No. 11. 
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Occupation : Housewife. 
Date of admission: April 7th, 1893. 

The patient was sent from Homerton Workhouse to the Bow Infirmary 
on April 7th, 1893, with ‘‘ psoriasis guttata’’ of the elbows and knees. 
She had had eczema and gout some years ago. She was in the same ward 
with, and a few beds removed from, another patient who had suffered 
from ‘‘epidemic skin disease’’ (F. L——), and on May 30th the nurse 
noticed that she had a copious eruption upon her. On examination it was 
found to be scaly and resembled the other cases, although there has been 
a total absence of any constitutional disturbances. 


It is interesting to note that in one respect at any rate, the course of 
the disease, as witnessed in 1893 at Bethnal Green and at Bow, differed 
from that observed in 1891, at Paddington and Marylebone. 

I refer especially to the body temperature of patients who were 
attacked by it. Dr. Savill notes, with reference to this subject, that 
“ the temperature during the earlier period of the eruption was 
“ generally normal, or in many of the older patients subnormal. In 
‘ the later stages, when the skin became extensively or severely 
inflamed, it went up to 99°, or sometimes 100° in the evening, and 
generally down again to normal in the morning. <A higher tempera- 
ture than this usually indicated the formation of boils or some other 
local inflammation.” 

One of three temperature charts (annexed to this report) of patients 
in the City of London Infirmary shows a temperature of 103° F,, 

coincident with the appearance of the eruption, and, as far as I have 
been able to learn, an initial temperature only a couple of degrees 
lower was not unfrequently noticed both in this Infirmary and also at 
Bethnal Green, more particularly in those patients in whom a copious 
eruption appeared at an early stage of their malady. In such cases, the 
temperature, however, usually fell ; again after a day or two, but oceusional 
rises during the later progress of the disease were sometimes observed, 
the cause for which was, for the most part, not at all obvious, The 
appended charts illustrate these points. 

For the rest, the symptoms and course of the disease have been so 
well and thoroughly dealt with by Dr. Savill, in his description of the 
Paddington outbreak, that it is unnecessary in this place to go again 
over the same ground, It will suffice to note the fact that the disease, 
as it showed itself at Bethnal Green, was indistinguishable clinically 
from that of the Paddington and Marylebone epidemics; the two 
varieties of disease, moist and dry, respectively, referred to by Dr. Savill 
having been intermixed with cases representing every intermediate 
stage. 
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In order to facilitate comparison with the experience of the Paddington 
outbreak of 1891, as reported by Dr. Savill, I give here the results 
of my own investigation at Bethnal Green, under similarly arranged 
headings. 


A.— Predisposing Causes. 


1. Age.—With very few exceptions, the patients attacked at Bethnal 
Green were advanced in years; no children suffered from the disease, 
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Onan Outbreak Paddington epidemic of 1891, Dr. Savill says: ‘“ Not only did all the 


of Bem ta pronounced cases occur in persons past the middle period of life, 
In 1 3 e ° ° . 
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‘ exposed to contagion, the younger ones escaped, and the elders con- 
“ tracted the disease. More than one example is within my recollec- 
“ tion where the disease, in its spread along the side of a ward, would 
‘* skip over a‘ bed containing a younger. person.’ -All which might 
have been written, with equal truth, in reference to the recent outbreak 
at Bethnal Green. : = 

With the object of comparing the relative incidence of disease on 
inmates of the Infirmary in each decade of life, and of ascertaining the 
actual ~proportion at each age-period attacked, I append a. table pre- 
pared for me by Dr. Knox, the Medical Superintendent, on similar lines 
to that given at page 26 of Dr. Savill’s pamphlet. ) si 


From this it will be seen that advanced age is obviously “an 
** important predisposing cause of the disease, and that the predisposition 
“gradually increases up to 80 years of age.” 


2. Sex.—The appended table also shows that of those attacked, 
numbering 86 in all, 45 were males, and 41 females, out of a total of 
252 male patients, and 230 female patients respectively, giving in each 
case therefore a per-centage of, as nearly as possible, 17°8. In the 
Bethnal Green outbreak therefore there does not appear to have been 
preponderance of attack on the male sex relative to the total number 
in the Infirmary at the time, as observed by Dr. Savill, at Paddington. 


3. Previous Ill-health and Hospitalism.—Out of the total number of 
patients in the Infirmary, 17°8 per cent. were attacked, while of persons 
in the workhouse itself only five out of a total of 1,321.inmates were 
attacked, or 0°4 per cent.* Of the five, three were wardsmen (able bodied 
paupers assisting in the sick wards), one a kitchenmaid in one of the 
Infirmary ward kitchens, and the fifth was a man employed in the large 
workhouse kitchen. ‘‘ From these facts it would seem that previous 
‘‘ sickness and ‘hospitalism’ are almost as important factors in the 
© causation as advancing years.” 


As to the particular diseases for which patients were being treated 
at the time they were attacked by the specific skin affection under con- 
sideration, none of them seem to have had influence in, determining 
invasion. For the most part they were chronic diseases, often of long 
standing, and very possibly they had lessened the normal powers of 
resistance of the persons in question. Among these diseases were, such 
debilitating conditions as chronic bronchitis, ulcered legs, and phthisis ; 
but there was ‘no special preponderance of attack on any one of) these 
diseases. In several instances, however, the disease from which. the 
patient was suffering at the time of his or her attack by the skin 
malady is entered as senile dementia or senile decay; from which it 
would again appear that the specially predisposing cause was for the 
most part, as already suggested, general enfeeblement of the bodily | 
powers, whether as the result merely of old age, of exhaustion from 
chronic disease, or of both these factors combined. 

4. General Sanitary Condition of the Infirmary.—It. is not impos- 
sible that the amount of the epidemic, and the severity of type of the 
malady in many of the patients affected, may have depended in some 





* If the Medical Superintendent and his servant, who were also attackéd, be 
. reckoned as “ inmates,” this figure would be 0°4. . cael 
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measure on the fact: that the sanitary condition, and also the general 
arrangements for attendance on and treatment of the patients in the 
Bethnal. Green Infirmary leave much. to be desired, The : greater 
number of the wards, on all: three floors, are arranged on either side.of p 
a central corridor, so that efficient “thr ough * ventilation is not easily 
attainable. Moreover, the window space is insufficient, as is also the 
cubic and floor space in relation to the number of patients in each ward, 
and in consequence an unpleasant “ fusty”’ smell was noticeable on going 
into many of the wards. 

The nursing staff provided was, under these circumstances, inadequate 
for the needs of the place, and sufficient attention therefore could not: be 
given to the cleanliness of the patients, or of their body or bed-clothing, 
At the time. of my inquiry I found that one and the same nurse was 
supposed to exercise a general supervision of several wards... Under this 
nurse a number of wardsmen or wardswomen were employed to dis- 
tribute the dietaries and look after the patients in various ways. .These 
wardsmen and wardswomen. were more or less .able-bodied paupers, who 
were distributed. through the Infirmary by day, but who slept in the 
Workhouse at night. In most of these respects the Bethnal Green system 
was at disadvantage compared with that of other Metropolitan infirmaries. 


B.— Exciting Causes. 


The fact that the special symptom, loss of appetite, was observed in a 
number of persons at one and the same time, with the circumstance that 
the eruption characteristic of the malady. appeared on the same day in 
seven of these persons distributed in six.wards, seemed suggestive of a 
cause of the outbreak common to a considerable number of people, and 
led at once to suspicion that some particular article or articles of food 
might have had concern with the outbreak. 

This being so, I carried out a detailed inquiry, into. the matter, haying 
previously, hower er, turned my attention to certain other points which 
may first receive brief mention. 

For instance, as in previous outbreaks at the Paddington and Maryle- 
bone Infirmaries, suspicion had fallen on soap ;. but it soon appeared 
that this view was untenable, owing to the fact that the same quality of 
soap had been in use for some considerable period prior to the outbreak. 

Irritation of the Skin from coarse flannel vests and from the easily 
dissipated blue stains of new bed-coverlets was also suggested as perhaps 
conducing to the outbreak. But these vests did not cover the arms of 
patients on which the erruption not infrequently first appeared, and new 
bed-eoyers had not, I found, been supplied to all those persons first 
affected. 

Yet another suggested factor was the Regent’s Canal, which is in a 
very foul condition, and passes within about 50 yards of the ward in 
which the’ first patient to be attacked was lying. Not only is there, 
especially in hot weather, considerable nuisance from the condition of 
the water itself, but large cargoes of guano, gas ref use, and decomposing 
bones for manure add their quota to the effluvium. On inquiry at 
Paddington Infirmary I found also that the canal runs within a few 
yards of the base of the main ward- -pavilions. Although this was so, I 
was unable to find any reason for supposing that this coincidence had 
any definite bearing on the matter under consideration, especially as the 
canal does not run in any such propinquity to the I Marylebone or City of 
London [nfirmaries. 

The water supply is ditterent in each of ‘the several infirmaries that 
have been affected, and in the case of that at Bethnal Green is obtained 
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from a well 300 feet deep, the water of which, as shown by chemical 
analysis, appears to be of good quality. | 

As in the case of the Paddington outbreak of 1891, reported by Dr. 
Savill, it did not appear that either climatic or atmospheric causes, 
season, or soil had exerted any recognisable influence on the disease. 

With reference to contagion, certain reasons have been brought 
forward earlier in this report for believing that the malady in question 
is capable, to a limited extent at any rate, of transmission from affected 
persons to others in close relation with them. 

To return now to the question of food: The various articles of diet in 
use in the Workhouse, and in the Infirmary, will be seen from the diet 
tables which are appended to this report. 

Certain of these articles can at once be excluded, as, owing to their 
being in use in the Workhouse only and not in the Infirmary, they 
obviously cannot have had anything to do with disease causation in that 
portion of the establishment devoted to the treatment of the sick. Thus 
cheese is in daily use in the Workhouse, but none is supplied in the 
Infirmary. Again, potatoes are practically excluded from the Infirmary 
diets, as they are not given with the No. 4 diet, which is in most 
frequent use there. . 

On the other hand, fish is not supplied in the Workhouse, and indeed 
not to any large extent in the Infirmary, while of that which is used the 
same quality is supplied both to officers and patients. In the week 
ending May 8th, 1893, 390 lbs. of fish, including sole, haddock, plaice, 
and mackerel, were consumed in the Infirmary. 

Of the more important articles of diet, not already mentioned, the 
bread is all baked on the premises, and therefore must be of identical 
quality both in Workhouse and Infirmary. | 

Meat and butter are also of similar quality in each instance, as are 
also eggs and potatoes. 

Milk is also supposed to be of like quality in both. cases, but it must 
be borne in mind that the amount per head consumed in the Workhouse 
is considerably less than in the Infirmary. 

With the object of finding out, if possible, whether any of these 
articles of diet, and if so, which, had played any part in spreading the 


disease, I ascertained, as regards the persons attacked, the number and — 


proportion in each instance of those who had been consuming certain 
food stuffs daily. 
Of the 85 cases attacked during the course of the epidemic— 


39 or 45°9 per cent. were on a diet containing meat daily. 


22 OF Go".9 be ay * rs meat, with eggs and © 
broth, daily. 
1 Ot AT VO. ans Ms ss beef-tea daily. 
DOF OO Oak as ‘4 5 mutton broth daily. 
19 or 22°3 _ ,, ‘ 7% fish daily. 
85 0r100 > ,, milk daily. 


It is thus seen that of articles of diet supplied from outside, milk was 7 


the only one which had been taken in common by all those attacked by 
the disease ; with the exception, of course, of bread, which, as I have 
previously stated, is all baked on the premises. 


Although it by no means necessarily follows that milk had therefore — 
had any causal relationship with the disease, especially as a number of — 


persons both in Workhouse and Infirmary who had consumed daily 
a certain proportion of milk had escaped attack, the possibility under 
the circumstances of some such relationship having in reality existed 
appeared to render it desirable to inquire into the matter in some detail. 
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‘The milk“consumed both’ in’ ‘the’ Workhouse ‘and Iifitinary° was;“I 
learnt; supplied’ by Messrs. A 
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received 1, 100 ‘to 1,200 barn gallons daily, deliver ed at St. Panera 
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Station. 
From the station itis distributed by means ‘of carts directly” to its | 
destination. ae 
I further tearnt from Messrs, A——— that, although in former years. : 


they had supplied milk to the Bethnai Green Workhouse and Infirmary, es 


their contract had lapsed for a year from March 27th, 1892—March 
28th, 1893, when they again obtained the contract. 


These same contractors had, I found, been supplying, aninterrtiptediy o 
for the past four years, milk to the City of London Infirmary at Bow, : 


where, as already stated, a number of cases of the disease were observed 
in 1893 almost synchronously in point of time with those at Bethnal 
Green. 

Another .public institution, as they informed me, was. also being 
supplied by these contractors, namely, the Victoria Park Hospital for 
Diseases of the Chest. At this institution, as far as le am aware, no 
cases of similar disease have been observed. 


A number of smaller deaiers are also supplied by Messrs. A , but 
I did not attempt any investigation of possible incidence of the disease 
on this portion of the milk-services; the extreme difficulty of the task 
would in all probability have been incommensurate with any useful 
results likely to have accrued therefrom. 


With reference more particularly to that portion of Messrs. A——’s 
milk received at St. Pancras Station, which since March 25th, 1893, 
was distributed to Bethnal Green Workhouse and Infirmary, J learnt 
from Messrs. A that they require.a guarantee of quality from every 
farmer supplying milk, and that in consequence they do not take any 
special precautions with reference to this point, except that occasionally 
the amount of cream in the milk from a particular farmer is estimated 
if complaint has been made by customers believed to have been receiving 
it. The utility of such a course, however, does not appear very obvious 
as, up to the time of the appearance of the epidemic at Bethnal Green, 








the labels containing the names of the farmers had, as a matter of 


routine, been taken off the churns at St. Pancras, and forwarded to 
Homerton, before the milk was distributed in larger or smaller quantities 
under the direction of the foreman at the station. In these circum- 
stances it was not possible to say in what direction the milk received 
from. any particular farmer had been distributed. 

The average amount which had been supplied to the Workhouse and 
Infirmary in 1893 was, I learnt, four churns daily; containing about 
16 barn gallons, at a contract price of 13d. per gallon. The Medical 
Superintendent informed me that from the commencement of the new 
contract in March 1893, the quality had been very inferior, the amount 
of cream never haying reached five per cent. in any specimen examined, 
and frequently not being more than from two to three per cent. 


On April 22nd four churns were received at Bethnal Green, having 
on them name-plates as follows :— 


1. T. S——, Rochester, 379. 
2. H—_, Wiesendine, 215. 
3. jean Duffield, 49. 
4,T.8 , Rochester, 910. 


e 82300. 
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As the contents of all these four churns appeared to be specially 
poor in quality, samples of Nos. 1, 2, and 3 were sent to Professor 
Crookshank for bacteriological examination, and a sample of No. 4 to 
Professor Stokes for chemical analysis. The reports received subse- 
quently from these gentlemen are appended, and it will be noticed that 
Professor Stokes says of the sample submitted to him, “ It is the worst 
“ sample I have ever met with.” In consequence, the senior member 
of the firm of contractors was requested to attend a meeting of the 
Guardians, but at this meeting it was determined not to summon him 
before a court of law, as it was considered that “it would be a greater 
*¢ penalty to keep him to his contract.” 


When inquiring into the possible causes of the epidemic, I endeavoured 
to trace the origin of these particular churns, but Messrs. A—-— informed 
me that it did not by any means follow that the milk contained in them 
had been supplied by the farmers whose names they respectively bore. 
This certainly was the case in reference to churns Nos. 1 and 4, as 
Messrs. A had not dealt with Smith, of Rochester, for some tine 
previously, but they stated that the name plates had not been taken off 
the churns, “as it was possible he might be traded with another year.” 
In consequence, it was obviously impossible for me to trace the actual 
origin of the milk in question. 





It further appeared that, when the amount of milk required by 
Messrs. A. for distribution exceeded that received from the regular 
sources, a certain amount of milk would be bought at St. Pancras from 
other vendors, and that no precautions would be taken at such periods 
to identify the source of sucii additional supply. 





On being asked whether they had any comments to make on Professor 
Stokes’s analysis of the sample of milk of April 22nd, Messrs. A 
stated that in their belief the milk had been tampered with after leaving 
their cart, and before it reached the analyst, but they were not able to 
supply me with any facts in support of this supposition. 

After attention had been called in the manner described to the inferior 
quality of the milk supplied to the Bethnal Green Workhouse and 
Infirmary in the spring of 1893, its composition, as shown by analysis, 
improved somewhat; but notwithstanding this being the case, the 
contract with Messrs. A was finally determined by the Guardians 
on September 29th, 1893. 








Thus far it has been shown that during the early part of 1893, and 
more especially on one particular day rather less than a fortnight prior 
to the appearance of the first cases of the disease at Bethnal Green, 
there had been grave reason for complaint as to the quality of the milk 
supplied to the inmates of the Workhouse and Infirmary. This circum- 
stance, of course, does not afford any proof that the condition of the 
milk supplied to the institution at this period had causal connexion with 
the epidemic which broke out shortly afterwards; but it is at any rate: 
consistent with some such relationship, especially when considered in 
connexion with certain other facts which were elicited during my 
inquiry. 

In the first place it is worthy of note that, as has already been 
mentioned, the incubation period of the disease has apparently a 
duration of from 12 to 14 days, and that the first cases of the disease at _ 
the Bethnal Green institution, of which no less than seven broke out 
simultaneously, made their appearance 12 days after that on which the 
milk had been noticed to be of specially. bad quality. The fact that all 
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the patients in the Infirmary did not contract the disease, does not in 4°? A: No.u. 
any way disprove such causal connexion, for as already indicated the Onan Outbreak 
aged and more debilitated inmates are to be thought of as specially Skin Disseeee 
susceptible to the disease. At first sight, however, it did appear some- P. Copeman. 
what strange that no cases of the malady should have been observed in 

any of the infirm wards of the Workhouse, either male or female ; but 

on careful inquiry being made into this circumstance, it appeared that, 

though with regard to their general surroundings and mode of living 

these persons had everything in common with the inmates of the 

Infirmary, they differed from Infirmary inmates in the fact that from 

their dietary milk was altogether excluded, even as an extra. On the 

other hand, it will be remembered that, as already stated in this report, 

milk had been contained in the diets in every instance in the case of 

those who had contracted the disease. 

Apparent exceptions to this rule were found in certain of the wards- 
men, able-bodied paupers who act as under nurses in the wards of the 
Infirmary, but who sleep in the Workhouse itself. Of these men, who 
receive no milk in their dietary, three were attacked on May 9th, 11th, 
and 12th respectively. I learnt, however, from their own admission 
that, although not supposed to bave any milk, they not unfrequently 
abstracted a portion of that supplied to them for the patients’ use in the 
Infirmary, and this to the extent of a pint or possibly more per diem. 

From the facts which have been brought forward there is, I think, 
some reason for the suspicion entertained by the Medical Superintendent 
that the milk supply may have been concerned in causing the disease. 

If, however, this be accepted, we are confronted with the still more 
difficult question, as to the manner in which infectivity of the milk was 
brought about. It is not to be denied that certain diseases, such as 
scarlatina and enteric fever, and possibly diphtheria, may be communi- 
cated by milk contaminated by some persons already suffering from the 
particular disease. Again, there is abundant evidence to prove, in the 
case of scarlatina, at any rate, that infection, generally of a compara- 
tively mild type, may be caused by the ingestion by human beings of 
the milk of cows suffering from a peculiar disease in which an eruption 
appears on the teats and udders of the affected animals. But in the 
absence here of all trustworthy evidence as to the actual sources of the 
milk supply, it is obviously impossible to discuss these aspects of the 
matter. As having, however, possibly some bearing on what has been 
said with reference to the milk supply, it may be noted that from May 
29th onwards a record was kept by the contractors of the sources of 
both morning and evening supplies of milk delivered by them to Bethnal 
Green Workhouse and Infirmary, and that coincidently with such pre- 
caution being taken, the quality of the milk was found by the Medical 
Superintendent to have improved. Further, within a week of this date 
the disease had become practically extinct in this institution, a solitary 
case only (No. 86) having appeared later (June 10th). 

_ With special reference to the City of London Infirmary at Bow, I 
was informed by the Medical Superintendent that of the patients 
attacked by epidemie skin disease in this institution, none had been 
outside their own wards from the date of their. admission to that on 
which the disease declared itself, and further that no nurse had suffered. 
Moreover, all the patients in question had been in the institution for a 
period considerably beyond that to which, as far as is known, the 
incubation stage of the disease is capable of extending. Hence it would 
appear that the. disease must. have become conveyed to tke petients in 
the Infirmary from some outside source. In this connexion it is worthy 
of note that this institution, at which the outbreak was. synchronous in 
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On the other hand, it should be stated that at this inakiteution ait, Bow 
all milk suppiied to ‘the. patients is: supposed, immediately on being 
received, to be put into cans in which it is “ shar om “ea to 
distribution. 

Whether or not this regulation has been invar tiably: ohiered, it is of | 
course impossible to say, but even though it has been invariably carried 
out it does not therefore follow that the *‘ steaming ” process has been 
always continued to the extent necessary to ensure perfect sterilization. ° 

Cn the supposition that the milk supply had some causal relationship 
with the outbreaks of the epidemic skin disease under consideration, one 
would reasonably expect that, other things being equal, those persons 
who happened at the time to be receiving the largest amount of milk-in 
their dietary would be not only more likely to suffer from the disease, 
but also to exhibit its manifestations in more virulent form than other 
persons whose consumption of miik was more limited in amount. 

Accordingly, both at Bethnal Green and at Bow, the attempt was made 
to Classify patients in these infirmaries according to the amount of milk 
consumed by them, in order to find out, if possible, what difference, if 
any, there might have been in the incidence of the disease on each class. 
Such differentiation as could be made, however, did not afford results 
which can be regarded as possessing any definite value, owing to the 
circumstance that while every patient in these infirmaries was taking 
more or less milk, the difference between the largest and the smallest 
amount consumed respectively was not great. 

Nevertheless, and as regards Bethnal Green, the broad facts remain :— 

(1.) That the disease has been mainly confined to elderly persons 
of both sexes, for the most part inmates of ane Infirmary on 
account of chronic ill-health. 

(2.) That of inmates answering to this description, only those were 
attacked who happened at the time to be in receipt of a 
dietary in which was included a certain amount of milk per 
diem, ranging from half-a-pint to, in rare instances, three 
pints ; and 

(3.) That patients in the “infirm ” wards of the Workhouse proper, 
whoin all respects with the solitary exception of milk inges- 
tion appeared to be similarly circumstanced to the inmates of 
the closely adjoining and aérially connected Infirmary wards, 
altogether escaped infection. 

At the City of London Infirmary at Bow differentiation in the above 
sense was not possible, owing to the fact that in this place all the 
patients are supplied with a certain amount of milk per diem. 

Upon the whole, although the evidence brought forward in this 
report with regard to milk ingestion, a not unimportant factor in this 
particular form of epidemic skin disease, falls short of proving con- 
nexion between the two sets of circumstances, a pr esumption is, I think, 
afforded that milk was in some way or other concerned in the causation’ 
of the malady; and accordingly it seems desirable that careful 
attention should be directed to milk supply in the event of further 
outbreaks of the disease occurring in the future. 


PATHOLOGY. 


By way of introduction to Dr. Andrewes’s report on the pathology of 
the disease as observed at Bethnal Green, I make mention briefly of the 
results pccomed by previous investigators of the bacteriology of the 
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malady; ‘along’ With Certain’ observations of my’ own ‘i’ this’ diréction, 
undertaken before Dr. Andrewes had, at the Board’s instance, become 
associated in my inquiry for the purpose of detailed’ study* of’ the 


pathological questions that were seen to be afising. ° 
At 'the time of the former ‘outbreak of’ epidemic skin diséase at 
Paddington Infirmary, the bacteriology of the diseasewas made the 
subject of study by Dr. Savill, and’ more particularly by Dr: Risien 
Russell; who published the results of his ‘work’ in the’ “British 
«Jourual of Dermatology” (No. 42, Vol. IV.): Dr. Russell’ state’, 
however, that his opportunity for such work unfortunatély only caitie 
towards the end of the epidemic, so that the amount of ‘material at’ his 
“Saeeves comownhat hinted. fe EL OR 
The general plan of his research may best be given in his“own 
ST > 'Phe'skin of patients suffering from the disease was examined 
_** microscopically for micro-organisms, OF | dig 
‘€2. Artificial nutrient media (tubes of peptone broth) .were 
““Cimoculated with blood which was withdrawn from the bodies 
of such patients, during life in some cases, and after death in 
** others.) * wakes. O21 8 
' 3. The under surface of flakes of epithelium, detached from the 
“ bodies of patients, was also employed for inoculating: artificial 
** nutrient media. Dre tice wie (4) 
“4. "The broth culture was ‘used to inoculate gelatine, from 
which plate cultures were made in order to separate the colonies, 
and from such isolated colonies pure cultures’ were made::on 
gelatine, agar-agar, and potato. 7 i 
“© 5, From such pure cultures coverglass preparations were made 
and various colouring agents used to. bring the micro-organism 
into evidence. 
“ 6,, Animals were. inoculated, with pure cultures of. the 
organism, , Ree ) 
“7, Finally, control experiments were made. (a.) Sections of 
* skin of patients who were not subjects of the disease were 
** prepared and stained for organisms exactly as had been done 
“* with the sections of skin from patients suffering from the 
“ disease. (06.) Artificial nutrient media were inoculated with the 
“ blood taken from the cavities of the hearts of patients who had 
“‘ died of some other disease.” 
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As the result of these experiments a particular micro-organism was 
found in the skin, in a specimen of blood which had been obtained post 
mortem, and in the skin exudations of patients suffering from this 
disease, and Dr. Russell considers “ that there are ample grounds for 
* suggesting that probably . . . an etiological relationship between 
“ the organism and the disease does exist.” | 
- He further states. that in certain respects this organism resembles the 
staphyloccecus pyogenes albus, but distinguishes it from the latter 
mainly from the fact that the organism found by him in this disease does 

‘not liquefy gelatine. . ; 
Like Dr. Russell, I. myself found that inoculations of, blood, exudation, 
‘and flakes of skin from affected areas in various nutrient media (which 
‘included broth, peptone, gelatine, and agar-agar) gave rise for the most 
-part to colonies of a glistening Dluish-white colour, and consisting of a 
“staphylococeus. which only liquefied gelatine after the lapse of some 
considerable time. Occasionally other organisms were found of 
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which the staphylococcus pyogenes aureus was perhaps the most 
constant. 

In later experiments I found that if before taking a drop of blood 
for inoculation, the skin were carefully scrubbed with soap and water, 
and then washed first with solution of perchloride of mereury and 
afterwards with alcohol, the culture tubes invariably remained sterile 
from whatever situation the blood were taken and whatever the stage 
of the disease. I had, however, no opportunity of examining specimens 
of blood after death. From scrapings of inflamed patches of skin, 
however, and from the under surface of scales newly peeled off, it was 
always easy to obtain cultivations of the staphylococcus in question ; 
as also from the exudation which occurs in the “ moist ” variety of the 
disease. 

It would seem therefore that this micro-organism is derived solely 
from the skin; while from its appearance in cultures and micro- 
scopically, it appears identical with the staphylococcus epidermidis 
albus, which is to be found in skin of healthy persons. In all 
probability the conditions which obtain in the upper layers of the 
skin of patients suffering from this disease would afford favourable 
opportunity for the proliferation of this organism; a fact which would 
account for its greater abundance in those portions of the skin of the 
body which are the seat of the special manifestation of the disease under 
consideration. 

(Dr. Andrewes’ report, which immediately follows, confirms me in 
my provisional belief that the organism isolated hy various observers, 
from cases of this disease is, as a matter of fact, identical with the 
staphylococcus of normal skin. ) 


May, 1894. S. MONCKTON COPEMAN. 


OBSERVATIONS on the PatrHoLtocy of Eprpemic Eczrma occurring at 
BrerHnaL GREEN INFIRMARY; by FREDERICK W. ANDREWES, 
M.B., M.R.C.P. 


The pathology of this disease has been studied by Dr. Savill, 
Dr. Risien Russell, and others. Dr. Savill states that ‘‘the essential 
“ lesion is an inflammation of the derma—a dermatitis,” and he adds 
that there exists a considerable effusion of cells and fluid between the 
derma and the epidermis, and as a result the latter separates in flakes,, 
scales, or dust. ‘The changes in the derma he found to consist, im the 
earlier stage, of a large excess of leucocytes, in the later stages of a 
large excess of fibrous tissue. He brings forward strong evidence as to 
the contagious character of the malady. 

Dr. Savill further describes a diplococcus as constantly present in the 
exudation from the skin. It was aérobic, grew on all the ordinary 
culture media, and did not liquefy gelatine, at least for a considerable 
time, otherwise it bore some resemblance to staphylococcus albus, 
Dr. Risien Russell, in a paper published in the “ British Journal of 
Dermatology,” April 1892, describes the same organism as present in 
the disease. In sectiors of affected skin he found that the prevailing 
microbe was a diplococcus, especially abundant in the deeper layers of 
the skin. Cultivations from the blood from living cases were not 
successful; twice he obtained a negative result, once only septic 
organisms were present, and once staphylococcus pyogenes aureus. In 
a case in which Dr. Savill had, at the post-mortem examination, sealed 
blood from the left ventricle in a capillary pipette, and set it aside for 
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three months, Dr. Russell found only this same diplococcus in the heart Avr. A. No. 11. 
blood, On the under surface of desquamating flakes of cuticle the oy an Outbreak 
diplococcus was always found. He was unable to find it in the skin of of Epidemic 


diseases. Blood from a case of pityriasis rubra showed no diplococei. 

Dr. Russell describes the diplococcus as almost as big as Friedlander’s 
diplococeus. ‘The segments are ellipsoidal or rodlike, and there is no 
capsule to be demonstrated. It grows well in all media, most rapidly at 
20° C., and does not liquefy gelatine. The growth is likened to a thin 
layer of bluish white paint. 

Experiments on animals gave no result in Dr. Russell’s hands, but 
Dr. Savill claims in one case to have conveyed disease to a rabbit, 
from the scurf and blood of which the characteristic diplococcus was 
recovered, 

The cases of “epidemic eczema” which I have examined were 
confined to the summer months of 1893. They occurred in the Bethnal 
Green and St. Marylebone Infirmaries, where Dr. Knox at the former, 
and Dr. Lunn and Dr. Nix at the latter institution were good enough 
to place every facility in my way. I was especially anxious to meet 
with well-marked recent cases of the disease, but in this I was only 
once successful. The epidemics which occurred at these infirmaries 
during the early summer months were already dying out when I com- 
menced my observations, and in no case was I able to be present at any 
post-mortem examination in a case of the disease. This deficiency has, 
however, been in part supplemented by the kindness of Dr. Savill, who 
placed in Dr. Klein’s hands portions of the skin and viscera from three 
of his fatal cases at the Paddington Infirmary in 1891. These had been 
properly hardened, and kept in spirit, and were in all respects most 
suitable for microscopic observation. 

The observations which J have made on cases of the disease have 
consisted in— 

(a.) Careful microscopic examination of the blood drawn, with due 
precaution, from actively progressing cases during life, in 
some cases from the finger, in other cases from patches of 
acutely inflamed skin. 

(6.) Cultivation experiments, made from blood so drawn, in various 
culture media. 

(c.) Microscopic examination of sections of affected skin, taken in 
most instances from fatal cases after death, but in one instance 
from a recent acute case during life. 

(d.) Cultivation experiments made in various media from the affected 
skin. 

(e.) Microscopie examination of sections of certain of the viscera 
from fatal cases of the disease. 


In all cases a Zeiss’ -in. apochromatic oil immersion lens was used 
for microscopic examination. 


Case I—Lucy P., aged 69, a patient in Bethnal Green bai. 
developed “ epidemic eczema” on May 8th, the disease commencing on 
the legs. It was a severe case, and the patient desquamated over the 
whole body. _ Seen, with Dr. Knox, on June 20th during the seventh 
week of the disease, when there were still raw desquamating areas round 
the ankles. A patch on one ankle was well washed, but not sterilized, 
‘and the superficial layers of desquamating epidermis were transferred 
to a sterile tube. Samples from a somewhat deeper layer were trans- 
ferred to a ster ile sae 
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healthy people or in the heart blood of patients who had died of other 1) 
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Avy, As No. 11. -! “Lhese “two satnples were subsequently shaken up separately in sterile 
Oi'an Outbreak “Salt*solution, arid’ a number of cultures made from them ‘in nutrient 
of Epidemic‘ gelatine and agar-adgar. ‘These were then incubated at 20° C.'and 37° C. 


Dr Copeman: ” respectively. Those from the first superficial sample yielded a number 


of colonies. The most numerous were colonies of a white staphylococcus 
which liquefied gelatine much more’ slowly ‘than the ordinary staphy- 
locdceus pyogenes albus, and corresponded closely with the ‘species de- 
scribed as staphylococcus epidermidis albus, Commonly present “in 
healthy skin. ‘There were also numerous Colonies of a’ yellow colour, 
consisting of an actively motile bacillus which I did not succeed in 
identifying, and one or two of a small white micrococcus, liquefying 
gelatine more rapidly than the ‘staphylococcus. Cultivations from ‘the 
“sécond ‘scraping yielded very few ‘colonies, all’ of the above-mentioned 
staphylococcus epidermidis albus. The majority of the cultivations made 
from the second scraping remained sterile. | | 


- Case IT— Arthur H., aged 24, was admitted to Bethnal Green 
Infirmary on May 30th. He had a primary syphilitic sore, and an 
eruption of a month’s duration which was believed to be syphilitic. On 
June 13th he developed “ epidemic eczema,”’ with a rise of temperature 
lasting several days. On June 20th, the day on which I saw hin, 
there was a recent eruption of wheals, not unlike those of urticaria, on 
the Aes surface of the forearms. The forearm was cleansed with soap 
‘and water, and the surface sterilized with perchloride of mercury. 
Coverglass preparations were made from blood which exuded from one 
of the wheals, and cultures of this blood were established in beef broth, 
on nutrient agar-agar. and on gelatine. These were made by collecting 
the blood in sterile capillary pipettes and immediately transferring it to 
the media in question. A good sized drop of blood was used for each 
culture. These were subsequeatly incubated at 37° C. with the excep- 
‘tion of the gelatine tube, and one or two of the agar-agar tubes which 
were kept at 22°. All the tubes were watched carefully till July 4th, 
but no trace of growth occurred in any one of them. 

The coverglass preparations of the blood from this case were dried 
and heated in the ordinary way, and stained in Canon’s solution (Kosin 
and methyl blue). An equally negative result.‘attended their examina- 
tion ; nothing abnormal could be found. 

Case I11.—William H., aged 63, was an in-patient in St. Marylebone. 
Infirmary suffering from a renal tumour, with hematuria. I saw him, 
by the kindness of Dr. Lunn, on September 8th, when he had been 
affected with ‘‘ epidemic eczema” for about a week. It was not a 
severe case and the constitutional symptoms were slight. 

A recent dry eczematous spot. on the left forearm was selected, 
washed with soap and water, swabbed with perchloride of mercury 
solution, and dried. Blood and lymph exuding from the centre of the 
patch were collected in capillary pipettes, and at once transferred to 
culture tubes. LDL DOE 

Two broth tubes, and one agar-agar and one gelatine tube were thus 
inoculated ; the gelatine tube was kept at 22° C.—the others at 37°. 


No growth occurred in any tube—though they were watched +ill 
October 9th. i 


Case IV.— John C., aged 58. An infirm oid man in the St. Maryle- 
bone Infirmary suffering from paralysis agitans. In August he was 
attacked by ‘“‘epidemic eczema” in a severe form, and, growing 
gradually weaker, he died from asthenia on September 7th, six weeks — 


after the onset of the disease. No post-mortem was performed, but I 
was permitted on September 8th to remove a piece of skin from one 
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thigh where there were some patches of the disease looking ‘more recent App, a No. . 
than the rest, but desquamating freely and evidently of some duration. wots 
On an Outreak 
A patch here was washed, sterilized with perchloride of MELCury. of-Hpidentic 
solution, and again washed with sterile salt solution ; then, ‘with sterile $x Disease. aby 
opeman, 

forceps and scissors, a piece of skin, with the subcutaneous tissue, was 
excised and transferred to a tube of sterile salt solution. 

This piece” of skin was subsequently washed again, and then cut’ ‘in 
two, half being hardened in alcohol for section’ cutting, and the other 
half used for cultivations, which were made in the following manner :— 
The fragment was laid with the epidermal surface downwards, and the 
subcutaneous tissue and fat snipped away with sterile instruments. 
Pieces of the deepest true skin were then excised, the epidermal surface 
“not being quite reached. ‘These were’ rubbed over the surfaces of four 
agar-agar and three gelatine tubes, which were incubated as usual—the 
agar-agar tubes at 37° C. and the gelatine tubes at 22°. Every tube 
remained: quite sterile, except one gelatine tube in ‘which a fragment’ of 
skin had been left, and here a single colony of a yellow sarcina—an 
extremely common contaniination appear ed after some time in contact 
with the piece of skin. ‘The cultures were watched for a Pe aetna but 
no colonies of any sort developed. 

‘Sections were cut out of the piece of skin which had Beet iarliRA, 
and were ‘stained in’ gentian violet. They showed no characteristic 
appearances under the microscope, save: those attributable to old in- | 
flammation. The stratum corneum of the epidermis had almost dis- 
appeared, having been exfoliated, or so far loosened as to be detached in 
cutting the sections. The deep portion of the Malpighian layer showed 
evidence of active growth and ell proliferation, the nuclei ‘staining 
deeply. The middle layers showed a few cells in a dropsical condition, 
with feebly stained nuclei ; but this was not the case with most of the 
cells, nor was there much exudation between the cells. A number’ of 
pigment granules of a brownish colour were scattered throughout the 
Malpighian layer, especially in its deeper part, and clusters of “the same 
granules were present in the corium, where they seemed to represent 
the degenerate remnants of extravasated blood cor puscles. The number 
of leucocytes in the corium was increased, but not markedly so. I was 
unable to demonstrate micro-organisms ‘of any sort in these sections, 
save a few cocci amongst the still undetached cells of the stratum 
corneum. None whatever could be found in the corlum or in the 
Malpighian layer of the epithelium. 

Case V.—¥ rederick B., aged 58, had been in St. Marylebone Ththiiity 
in 1892, and had suffered from a severe attack of “epidemic eczema,” 
followed by much exfoliation. He was re-admitted on August 30th, 
1893, for slight rheumatoid arthritis. On September 1ith he noticed 
some “itching of the backs of the hands, and later, of the thighs and 
trunk, but there was very little rash visible. On September the 20th 
the diseasé’ broke out acutely ail over him, and his temperature at night 
was 100° F. I saw him, with Dr. Nix, on September 21st. All over 
the chest were discrete raised red patches, not unlike urticaria, On the 
‘arms the patches were confluent, and ‘the condition was suggestive of 
‘erysipelas, excep that’ there were discrete patches at the’ edges of the 
affected areas. On the thighs and legs the condition was more ndvaiived, 
“the superficial layer of the epidermis being in places raised’ by a 
thin scattered layer of seropurulent exudation. ‘The case was’ thus dn 
‘actite one in its very early stages, and was, the most ‘suitable one for 
investigation ‘that I was able to come across. 
“Phe skin ‘of “one: forefinger, free from the ‘disease, was washed! iid 
“eleanised with perchloride of mercury solution: * Blood’ was thén ‘drawn 
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App. A. No.1. from a puncture, and coverglass preparations and cultivations made; the 
Onan Outbreak latter as usual by collecting the blood in a capillary pipette and at once 


oe ee transferring it to two broth tubes, one agar-agar and one gelatine tube. 
Dr. Copeman. On the forearm a place was selected where the rash was most recent, 


and it was washed with soap and water, then with perchloride of 
mercury solution, and lastly with sterile salt solution. A fragment of 
the skin and subcutaneous tissue was kindly excised for me by Dr. Nix, 
with the patient’s consent, including the whole thickness of the skin 
and a little of the subcutaneous tissue. The fragment was about a 
quarter of an inch in diameter, or rather less. Sterile instruments were 
used in removing it, and it was transferred at once to a tube of sterile 
salt solution, With the blood and serum which exuded from the 
incision, two broth tubes, one gelatine tube, and one agar-agar tube were 
inoculated. 

This skin fragment was subsequently again washed in sterile salt 
solution, and cut in two with sterile scissors ; half being hardened, first 
in Miiller’s fluid, and then in alcohol, for section cutting, the other 
half being used for cultivations. ‘These were made by rubbing the 
fragment with a sterile platinum spud over the surfaces of two agar-agar, 
one glycerine agar-agar, and two gelatine tubes. This fragment was then 
again cut in half, and one piece was rubbed over the surface of a 
gelatine tube, and left in the tube, which was then melted at 30° C., and 
poured into a glass capsule, The other piece was used for making 
coverglass preparations. 

Of the preceding cultures, the gelatine tubes were incubated at 22° C., 
and the other tubes at 37°C. ‘The results were as follows :—-The cultures 
from the blood drawn from the finger all showed growth of one and 
the same species of organism, a white staphylococcus liquefying gelatine 
extremely slowly, and which I identify as staphylococcus epidermidis 
albus, previously mentioned as an organism very common in the human 
skin. The cultures from the blood drawn from the incision in the 
forearm yielded a growth of the same staphylococcus in one broth tube ; 
the other three tubes remaining sterile. I think it likely that the 
growths in the cultures taken from the finger blood were contami- 
nations due to imperfect sterilisation of the skin, and were not truly 
derived from the blood, not only because the staphylococcus in question 
is well known as a normal inhabitant of the skin, but also because three 
out of the four tubes inoculated with blood and serum from the deeper 
wound in the forearm, and hence much less liable to skin contamination, 
remained quite sterile. I was not able to detect any micro-organisms 
in coverglass preparations of the fresh blood stained in Canon’s Eosin 
and methyl] blue stain. 

The cultivations made from the skin fragment remained sterile, except. 
for a single contaminating colony of a yellow sarcina in one gelatine tube, 
and one or two contaminations in the gelatine plate, which were probably 
derived from the air, as none arose in contact with the included frag- 
ment of skin, which remained unaltered. The coverglass preparations 
made from the skin fragment, which were stained, some in gentian 
violet, some in Canon’s solution, also showed no micro-organisms. The 
results of the bacteriological examination of this very favourable case 
proved thus entirely negative. 

The piece of skin which had been hardened was embedded in paraffin, 
and cut with a microtome with great care; the sections were stained 
some in methyl blue, some in gentian violet, some in Cannon’s solution, 
and some in rubin and methyl blue. In the corium no special changes: 
could be detected, except dilatation of the lymph spaces with micro- 
fluid ; not even any marked increase of leucocytes, and no cedema 
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organisms were found there. The most noteworthy changes were in the 
Malpighian layer of the epidermis, where the cells were more or less 
separated by exudation (with here and there indications of the extrava- 
sation of white and even red blood corpuscles) and appeared as very well 
' marked “ prickle-cells.” These cells, especially the middle and upper 
layers, were swollen and dropsical, the nuclei staining badly, though the 
nucleoli were distinct. This change was more marked in some places 
than in others, and where it was most marked another change was also 
visible, namely, the appearance of irregular-shaped deeply-stained 
granules and rod-like bodies amongst and between the epithelial cells. 
At first sight the belief that these were micro-parasites of some kind was 
inevitable; they were sharply outlined, and deeply stained, especially in 
sections stained in gentian violet ; but they were very irregular in form, 
some being spherical, some rod-shaped, some clubbed, and some 
branched, so that they lacked that uniformity which would have been 
expected in a given species of bacterium. For some time, however, I 
entertained hope that they might stand in some relation to the disease, 
until finally I discovered precisely identical appearances in the Mal- 
pighian layer of the skin in a case of human anthrax which had been 
cut and stained in the same way. I am unable to state their real nature 
with confidence, but I suspect that they are in part nerve-endings, and 
in part chromatin granules derived from the breaking-up of the nuclei ; 
perhaps, also, they may be in greater part due to coagulation products of 
the exudation fluid between the cells. I have been thus unable to de- 
monstrate the existence of any undoubted micro-organisms in the sections 
of skin from this apparently favourable case. 

Further opportunities for studying the histology of the disease were 
available in some material from three fatal cases which was kindly put 
at Dr. Klein’s disposal by Dr. Savill. These cases were amongst those 
described at length in Dr. Savill’s paper read before the Medical Society 
of London in November 1891, and which appeared in the British Journal 
of Dermatalogy in 1892. 


Case VI—George H., aged 82 (Case M. XIV. of Dr. Savill’s series), 
died in the Paddington Infirmary in 1891, six weeks from the com- 
mencement of the disease, which had been severe and general, attended 
by extreme prostration. JI have examined sections of two pieces of 
skin, and of the liver and kidney from this case. 

One piece of skin was apparently from the forearm or leg, the other 
from the palm. They were embedded in paraffin, and cut with a 
Cambridge rocking microtome (the sections being =; in. in thickness) 
and stained in gentian violet. 

The thinner piece of skin showed the stratum corneum almost 
entirely detached, the well-marked cells of the stratum granulosum 
forming the apparent free surface. The stratum corneum was doubtless 
loosened by the process of desquamation, and its detatchment accidental. 
The superficial layers of the Malpighian stratum were badly stained 
and showed numerous clumps of yellowish pigment; the cells were in 
places dropsical. ‘The deep layer of the stratum Malpighii showed well- 
stained cells, not much separated by effusion; aniongst them were 
numerous granules darkly stained, but irregular in size and shape, 
resembling the granules of the stratum granulosum, or the irregular 
fragments of chromatin in some of the nuclei. I could not recognise 
with certainty any micro-organisms in these sections. The corium 
showed practically no changes, except the presence of clumps of 
yellowish pigment. . 

The piece of skin from the palm showed very similar changes: the 
stratum corneum was, however, in large part present, and on its surface 
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and amongst its cells. were large numbers. of cocci, in clusters and 
sometimes in pairs; in one place, where a fissure ran down from the 


surface, a few such cocci could be recognised ia the Malpighian layer, 
but elsewhere I could find no micro-organisms in this layer, nor in the 


corium. REN ba : 

Sections of the. liver and spleen were stained in gentian violet and 
methyl blue. The liver showed slight cirrhosis and advanced. fatty 
change in many of the cells, with a considerable amount of pigment. 
The kidney. showed the characteristic changes of chronic interstitial 
nephritis. In neither liver nor kidney could I discover any micro- 
organisms, 


Case VII.—Patrick R., aged 70 (Case M. I. of Dr. ‘Savill’s series), 
died in the ‘Paddington Infirmary, having suffered for 12 weeks from 
the disease. Extreme prostration preceded: death, which was hastened 
by double pneumonia. From this case I have examined sections of the 
skin, lung, liver, spleen, and kidney. 6 el 


The skin was embedded in paraffin, and cut with a microtome as in 
the preceding case; the sections were stained in gentian violet. ‘The 
stratum corneum had become detached. In the superficial layers of the 
stratum. Malpighii the cells were feebly stained and the nuclei often 
degenerate, but in its deeper layers the cells were deeply stained and 
appeared to be in a state of active proliferation. Here and there 
amongst the cells were some deeply stained granules, but none that I 
could recognise with confidence as micro-organisms. The corium 
showed marked infiltration with leucocytes. 

The lung presented the ordinary characters of croupous pneumonia, 
the alveoli being full of leucocytes and red blood corpuscles, lying ‘in the 
meshes of a well-marked. fibrin. network. Here sand there a few cocci 
were seen. in the exudation, 

The liver contained a large amount of yellowish brown pigment in 
clumps, mostly in the liver cells, which were otherwise normal. Those 
branches of the portal. vein which came into the section were mostly 
thrombosed, and the clot contained enormous numbers of small 
micrococci, lying singly. In contact with the vessel wall they were 
clustered in a dense layer. Similar micrococci were scattered throughout 
the whole section. The condition appeared to be one of septic 
pylephiebitis, but I am of course unable to speak of the condition of any 
but the smaller branches of the portal vein which came into the 
sections. ; see 

The spleen was of normal texture. Here and there a few bacilli (of 
what species I cannot say) were scattered, either isolated or in groups 
of two or three. A few cocci were also seen. There was thus nothing 
distinctive to be found. - 

The kidney showed in places the ordinary changes of interstitial 
nephritis, not very far advanced ; at the surface, beneath the capsule, were 
some patches of recently formed fibroid tissue. Baccilli were | fairly 
numerous, small, short, and with rounded ends; I cannot say to what 


species they belonged. They were mostly scattered singly in and 


amongst the tubules and glomeruli, but in a few places there were large 
groups, in one case a cluster of several hundred. Very” few, if an %, 
micrococci could be found in the kidney sections. pool, ee 

Case VIII. George C., aged 49, admitted to the Paddington ’Tn- 
firmary for synovitis of the knee. He developed “epidemic eczema” 
and died after eight weeks. This case is M-X XV. of Dr. Savill’s series. 
I have examined sections of the skin, spleen, and kidney. === 

The skin was cut i paraffin with a Cambridge rocking microtome, 


and the sections stained in gentian violet and methyl blue. They showed 


pin et 


ee ae Te: 


189 | 


muchuthessames appearancesoas: in thentwoopreceding veases,y arslight APP. A.Nowul. 
excess of leucocytes:in the: corium, and:inothe Malpighiandayer, the' cells Oman Outbredk? 
for: the most part faintly stained... The stratum comeum was abgent; and Sone ie 
‘no micro-organisms:could be detected in the sections, except: one or two Dr. Copemant 
eoeci:on the surfaces: : Pb .botaesnenses vide iat old 
The spleen sections showed engorgement with blood, and much pigment: 
from broken-up blood corpuscles..was present amongst the: splenic 
eells. .. Here and there bacilli-were scattered through the sections, but of 
what species I cannot say. | 
_ “The kidney sections. showed the» changes: of: advanced interstitia 
nephritis... Numerous bacilli were present, evidently not all of the same 
species... They: were most abundant at the edge of the sections, which 
suggests that they were intrusive putrefactive organisms. Some, however, 
were present here.and there in: the central parts of the sections, even 
inside blood vessels, but these were not numerous. One or two stray 
eocei and diplococci were observed. 10 sy 


Tt will be seen that, in part, owing to the difficulty of procuring 
suitable material, the conclusions that can be drawn from the preceding 
observations are not decisive. 4 

As regards the histological changes in the affected skin, I have been 
able, thanks to the fortunate opportunity for excising a fragment from 
the living patient in the very earliest. stages, to observe them at a much 
earlier period than I believe has been hitherto done. These changes 
appear to be most marked in the deepest layer of the epidermis, rather 
than inthe true skin, and to consist in a dropsical condition. of. the 
epidermie cells, which are separated by an intercellular exudation. I 
could find no indication at this stage of the exudation of fluid and 
leucocytes between the derma and epidermis seen by Dr. Savill, though 
the lymph spaces of the corium were manifestly distended in places with 
serum. In the sections of older skin taken at post-mortem examinations 
eight to twelve weeks from the commencement of the disease, the 
appearances were those of old inflammation, patches of brownish yellow 
pigment scattered through the corium and Malpighian layer, with an 
excess, not very marked, of leucocytes in the corium, and a tendency 
to proliferation of the deeper cells of the Malpighian layer such as 
might be expected to follow a protracted inflammation. The marked 
desquamative changes appeared to have their lower limit in the deepest 
cells of the stratum corneum, or in the stratum granulosum. In none 
of the cases examined at this late stage was there any indication of the 
casting off of any of the cells of the Malpighian layer, and in the very 
early case, desquamation had of course not commenced. I did not 
sueceed in detecting any exudation of fluid between the derma and 
epidermis, whereby the latter was exfoliated, as seen by Dr. Savill, but 
I cannot speak of the intermediate stages, which I have had uo oppor- 
tunity of investigating. I have been unable to recognise, as regards 
microscopical characters, any essential differences between the morbid 
histology of ‘‘ epidemic” and ordinary eczema, in spite of the dissimilarity 
which they undoubtedly exhibit in their clinical characters, 

With reference to the existence of a specific micro-organism in the 
disease, it will be seen that my observations have so far yielded a 
negative result. If the malady is truly contagious it is eminently 
probably that the virus is a living organism, The fact that the onset is 
often localised and trivial, and is followed after a week or two by a 
generalised and symmetrical eruption, points to general infection of the 
blood in these cases, Yet the cultures made from the blood in my cases, 
as in most of those made by Dr. Risien Russell, have yielded no result, 
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App: A. No.1l or merely a growth of organisms well known as common inhabitants of 
Onan Outbreak the skin. I am not disposed to attach much importance to cultivations 
oe py made from the superficial layers of desquamating skin. The normal 
Dr.Copeman. ' flora of this tissue is not inconsiderable, and in diseased conditions is 
liable to be considerably augmented. ‘The chief organism present in the 
one case in which [ investigated this matter was staphylococcus epider- 
midis albus (Welch), a common organism in healthy skin, and perhaps 
only a slowly liquefying and feebly pathogenic variety of staphylococcus 
albus. I have not been able to compare my cultures with those obtained 
by Dr. Savill and Dr. Russell, so that I cannot state whether their 
microbe was the same as that which I found. ‘Their descriptions, how- 
ever, accord in most respects with Welch’s description of his staphylo- 
coceus epidermidis albus. Another reason why I attach little importance 
to cultivation from skin flakes is the fact that the disease would appear to 
he primarily an inflammation of the deeper layers of the epidermis, which 
are not desquamated, and of the corium. Yet these layers, in practically 
all the cases which I investigated, I found to be free from micro- 
organisms, so far as the ordinary staining methods could show. 

I am hence obliged to admit that, so far as my observations during 
the year 1893 are concerned, the results as to the demonstration of any 
specific micro-organism in “epidemic eczema” have been negative. 
The presence of cocci and bacilli in the internal organs in fatal cases 
(excluding the presence of accidental putrefactive organisms) though 
evidence of septic infection does not go far to show that such organisms 
are the primary cause of the skin disease, since the opportunities of 
septic infection are abundant in the extensive areas of raw and 
desquamating skin, 
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BETHNAL GREEN INFIRMARY. 
Cask XXI, 


William T , aged 71. 


Admitted into Infirmary 11th May 1898, the day of the appearance 
of the eruption. Has been an inmate of the Workhouse for the past 
seven and a half years, and at time of attack was acting as wardsman in 
Ward No. 26. Suffered from loss of appetite with furred tongue for a 
week or 10 days before appearance of eruption. This first showed itself 
on back of neck, then on forearms, legs, body, and face, rapidly 
developing into a general dermatitis, with muco-purulent conjunctivitis. 





There was considerable cedema and thickening of skin of face, arms, ; 


and hands. 


General desquamation followed, large flakes of epidermis peeling off 


hands and feet, leaving the skin red and tender. 


By the 8th June the desquamation was complete, with the exception 


of a few scales on feet and hands. 

On June 13th eruption reappeared in a distinctly papular form on 
both arms, and a few days later on the neck and chest. This attack 
ran a shorter course than the first; desquamation followed and _ patient 
recovered, the total duration of the disease having been about 10 weeks, 


See Plate I. 
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BETHNAL GREEN INFIRMARY. - 
Cas— XXIII. 


John J——, aged 69. 


Admitted into Infirmary on 15th May 1898. Had previously been in 
“the House.” Eruption appeared on the 12th May on the forearms as 
a papuloerythematous rash, and rapidly spread up arms and over backs 
of hands, but was then not so well marked as on forearms. There was 
considerable induration of the skin, with much tingling and irritation, 
but his general health did not suffer. Desquamation followed, and the 
patient recovered in about six weeks. 7 ee 


See Plate 11 
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BETHNAL GREEN INFIRMARY. 
Case XXYV. 


William A-.~—, Aged 67. 


Admitted into the Infirmary on the 27th March 1833. Suffering 
from bronchitis. On the 12th May 1893 the eruption in an erythe- 
matous papular form appeared on the elbows and rapidly extended over 


the arms and back of hands, also, but in a slighter degree, over the 


App, A. J No. 11. 


On the, Ousbees i 
of Epidemic 
Skin Disease ; by 
Dr. Copeman, 


abdomen. There was a good deal of thickening and induration of the. 


skin, especially of the forearms, the large flat papules becoming 


considerably raised. 
The patient’s health did not suffer, but he was much troubled with 


itching and irritation of the skin; so severe at times as to prevent him 
sleeping. Desquamation followed, leaving the skin of the arms tender. 
The duration of the disease was about 10 weeks. 


See Plate III. 
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BETHNAL GREEN INFIRMARY. 
Cast XIII. 


Mary F , aged 58. 


Admitted into Infir mary 21st January.1893. Suffering. from suppura- 
ting wound of elbow, On 6th May 1893 eruption first appeared on the 
back and side of neck, then on forearms, afterwards on chest, abdomen, 
and legs, and, later on, on face and eyelids. It was at first papular, the 
papules being irregular in size and discrete. . In a few days the papules 
became confluent forming irregular patches. 

There was considerable irritation of skin, loss of. appetite, and 
much thirst. Desquamation folowed, and the patient was discharged 
recovered on the 27th June 1893. 


See Plate IV. 
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BerHnaL GREEN INFIRMARY. 
Case VI, 


George I , aged 76. 


This patient was admitted into the Infirmary on the 23rd December 
1892, suffering from hemiplegia. Eruption appeared in a papular form 
on the 4th May 1893, and first showed itself on the forearms, then on 
the thighs and legs, but soon developed into. a general dermatitis, the 
_ skin becoming shining and cedematous. Patient suffered from loss of 
appetite, sickness,-and diarrhoea:for about two weeks before appearance 
of eruption, General, desquamation followed, the epidermis of feet, 
hands, and legs separating in large flakes. There was great prostration 
-and exhaustion throughout the course of the disease, and: the patient 
died from asthenia, on the 9th June 1893. 


See Plate YV. 
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ADDENDUM A. 


Extract from Proressor CrooksHank’s Report, to the Bretuna, GREEN 
GUARDIANS on SampuEs of Water and of Mitx submitted to him for 
BactTERIOLOGICAL ExaMINATION. aS al 


I have the honour to report upon the bacteriological examination of the 
sample of water and three samples of milk received from you under the 
instructions of the Committee of your Board. I examined the sample of 
water from Bethnal Green, and found that one cubic centimetre contained 
65 bacteria. The experiment was repeated in different ways, with the 
same result. The colonies were further examined by cultivation and. 
microseopical examination, and only harmless microbes familiar to the 
experienced bacteriologist were fonnd to be present, and from this 
examination I should entirely exonerate the water from being a cause of 
the epidemic, and indeed regard it as being exceptionally pure. 

In the case of the milk samples, we get by the same methods very 
different results, but we must judge rather by the character of the microbes: 
present than by their number. Milk constitutes a rich medium for the 
cultivation of micro-organisms, and if the milk be contaminated by bacteria 
from the air, or by bacteria from the udder of the cow or the hand of the 
milker, or by bacteria in the water used in washing the cans or other 
receptacles, or in the water added by dishonest dealers, then it will quickly 
undergo change from the rapid growth of these micro-organisms. Milk 
collected with all reasonable precaution contains about 500 bacteria to the 
cubie centimetre, but if care and cleanliness be disregarded the average 
number is 30,000, and if the milk be allowed to stand for some hours under 
favourable conditions of temperature, the numbers may increase to over 
2,000,000. The sample of milk (A.) contained 24,000 bacteria to the cubic 
centimetre, of which number 5,400 were bacteria which liquefied the 
gelatine. 

The sample B., labelled Knifton, Duffield, 49, of the same date contained — 
98,000 bacteria to the cubic centimetre, of which 6,300 liquefied gelatine. 

The sample C., labelled T. Smith, Rochester (379), contained 76,800 
bacteria, of which 7,680 liquefied gelatine, and 840 of the mycelial fungus ~ 
known as oidium lactis. 

I failed to find by further examinations any microbes which are not 
commonly found in milk which has become contaminated with bacteria 
from the air, or from addition of water. I cannot, therefore, point to any 
micro-organism in the milk which could be held responsible for the epidemic 
in the infirmary. At the same time, judging from the samples submitted 
to me, I have no hesitation in condemning the milk-supply, and especially 
the sample C., labelled ‘‘ Rochester.” 

In conclusion, I have onlv to refer to the one unavoidable objection to | 
a bacteriological examination, viz., the time which must elapse before a — 
report can be obtained. In studying these microscopic organisms we have ~ 
to give them time to grow, and the rate of growth varies with different | 
species ; I have, however, recognised the urgency of the case, and pressed 
forward the examination of cultures, and the report thereon with all 
possible speed, | 


ProFessor Stokes’ ANAtysIS of a SAMPLE of MILK received from the — 
BrtHNAL GREEN WORKHOUSE. 


Sample marked :—‘T'. Smith, Rochester, 910, 22nd May, 98,” and. 
securely sealed with red wax bearing the impression of birds in a cornfield. 


». 
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Analytical Laboratory, Vestry Hall, Aves Ce 
Dear Sir, Paddington Green, W., May 25th, 1893. On an Outbreak 
\@ -- Irxecervep from you for analysis, on May 24th, a sample of milk of Epidemic 


marked T. Smith, 910, &. Having carefully examined this I find as Dr Ooreas! by 
’ follows :— 


Condition when received: Quite sour. 
Microscopical appearance: Fat globules broken. 
Specific gravity : Could not be taken. 


It contained in 100 parts by weight the following solid constituents :— 
Total solid matters - - - - me es 
consisting of — 


Casein and milk-sugar_ - - - - 4°34 
Fat or cream - - - - See Reyes) 
Mineral salts 2 - - - - 0°45 


Hence, after taking into consideration the above facts,I am of opinion 
that this contains 60 per cent. of added water, that it had been deprived of 
30 per cent. of its cream, and has had a quantity of borax added to it asa 
preservative. It is the worst sample I have ever met with. 

Yours faithfully, 
Mr. R. L. Sturkevant, Aur. W. Sroxes, F.C.S., F.I.C. 
Bethnal Green Workhouse. (Public Analyst.) 
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App. A, No, 11. 
On an Outbreak 
of Epidemic 
Skin Disease; by 
Dr, Copeman, 


oma uP wh = 


10 


12 
13 
14 
15 
16 
17 
18 
19 
20 


22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
4] 
42 
43 


A., William 
P., William 
L., Mary Ann 
C., Charlotte 
C., John - 
I., George - 
F., James 

S., Jobn - 
V., James - 
B., Elizabeth 
L., Alfred - 
C., Hammond 
F., Mary - 
H., Ann - 
P., Lucy - 
H., John - 
C., Charles 
S., Joseph - 
B., Henry 
D., Caroline 
T., William 
R., Wenry - 
J., John - 
L., Henry 
A., William 
A., Jane - 
W., George 
B., William - 
C., Robert 
H., Mary - 
M., Ellen - 
B., Henry 
S., Harriet - 
H., Charlotte 
S., Ellen - 
P., Harriet. - 
H., Elizabeth 
O., James - 
S., Page - 
W., Susan - 
R., Elizabeth 
A., James 

S., Elizabeth 
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BETHNAL GREEN INFIRMARY. 


et ig 8 


4.5.93 
4.5.93 
4.5.93 
4.5.93 
4.5.93 
4.5.93 
4.5.93 


5.5.93 


5.9.93 

5.5.93 

5.5.93 

5.5.93 

6.5.93 

7.5.93 

8.5.93 

8.5.93 

9.5.93 

9.5.93 
10.5.93 
10.5.93 
11.5.93 
11.5.93 
12.5.93 
12.5.93 
12 5.93 
12.5.93 
12.5.93 
12.5.93 
12.5,93 
12.5.93 
12.5.93 
13.5.93 
13.5.93 
14.5.93 
14.5.93 
14.5.93 
15.5.93 
15.5.93 
15.5.93 
15.5.93 
15.5.93 
16.5.93 
16,5.93 














S., M. A. - 
M., Susan - 
P., Henry 
M., Frances 
G., Margaret 
D., John - 
S., George 
B., Edward 
E., Emma - 
H., Isabel 
S., Sarah - 
T., Jane - 
S., William 
W.., Elizabeth 
F., Louisa - 
G., Elizabeth 
C., James 
A., John -: 
B., Elizabeth 
E., M. A. - 
M.,M. A. - 
B., William 
W., Edward 
I’,, Augustus 
B., Mary Ann 
S., Martha 
S., Mary - 
P., John - 
G., Alfred. 
M., Elizabeth 
A., Mary - 
B., James - 
H., Elizabeth 
S., Henry 
W., Louisa 
W., George 
G., Mary - 
D., George 
H., Arthur 
H., Philip - 
W., James 
F., James 
W., Charlotte 


Ctr th. 8 oe Vere” ot ‘ 


Namegs of those ATTACKED in Orper of APPEARANCE of ERUPTION. 





17.5.93 
17.5.93 
17.5.93 
18.5.93 
18.5.93 
19.5.93 
19.5.93 
19.5.93 
19.5.93 
20.5.93 
20.5.93 
21.5.93 
21.5.93 
21.5.93 
21.5.93 
21.5.93 
21.5.93 
22.5.93 
22.5.93 
22.5.93 
22.5.93 
22.5.93 
23.5.93 
24.5.93 
24.5.93 
24.5.93 
24.5°93 
25.5.93 
25.5.93 
27.5.93 
27.5.93 
27.5.93 
30.5.93 
30.5.93 
30.5.93 
30.5.93 

1.6.93 

1.6.93 

2.6.93 

2.6.93 


10,6.93 
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Berunat GREEN WORKHOUSE. App. A. No, 11. 
° : ; i On an Outbreak 
TaBLE showing the frequency with which various Parts of the Body were of Epidemic 
, first affected. Skin Disease; by 


Dr. Copeman. 


Parts first attacked by Skin 




















Disease. Males. Females. Total, Per cent. 
_ Wrists and forearms - - 24 20 44 51°16 
Upper arm - ~ > - 0 0 0 0°00 
Face and scalp - - - 7 6 13 15°11 
Feet and legs - “ - 2 2 4 4°65 
Thighs and groins - - 2 1 3 3°48 
Hands + - Ssegcs 1: 2 8 3°48 
Back - = = = 0 0 0 0:00 
Neck - - ° - 6 6 12 13°95 
Chest. and abdomen - - S 4 i 8°13 
Ears - - - - 0 0 0 0:00 
45 4] | 86 100°00 
BETHNAL GREEN WORKHOUSE INFIRMARY. 
Diet of Patients attacked with Epipremic Sxin DISEASE. 
| On the On the On the 
— 24th April| 4th May | 4th June 
1893. 1893. 1893. 
Total number having meat daily - - 45 42 29 
ag see fish daily - - 15 18 24 
a os mutton broth daily - 6 7 14 
‘3 o beef tea daily - - 15 16 14 
aa 55 eggs alone - 2 0 0 1] 
= - scalded milk alone daily 9 12 5 
e ¥5 scalded miik and cold 
daily - - - 16 14 1 
5 5 cold milk daily - - 72 71 ag 
- Pr extra milk daily - 28 «26 12 
es is milk daily - - 81 83 82 
#3 » - eggs, in addition to meat, 
daily - : : 12 11 10 
is eggs, in addition to fish, 
daily - ~ - 1] 10 20 
PA es eggs, in addition to 
mutton broth, daily - 3 4 7 
4 8 eggs, in addition to beef 
tea, daily - - 6 9 10 
z # eggs daily - - 32 34 47 
is A rice daily - - | 27 27 21 
‘Total number suffering from disease - - | 81] 83 82 
Males. Females. Total. 
Total number attacked by said disease - 45 41 86 


App. A. No. 11. 
On an Outbreak 
ef Epidemic 
Skin Disease; by 
Dr. Copeman, 


June 1893 inclusive- 
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Total number of sick inmates on 24th April 1893 | 
Number admitted from 24th April . wn 


BETHNAL GREEN WORKHOUSE. 

















| Males. | Females. Total. 
252 230 489 
202 152 354 
382 836 





NoumsBer of Inmates in Worxuovuse and Inrrrmary and the Diets of 


the Patrents in the INFIRMARY. 


99 93 23 
bb) bby 93 


Total number of inmates in workhouse - 
sick in infirmary « 2 


having meat daily - 


fish daily - - 
mutton broth daily - 
beef tea daily : 


eggs alone daily - 


sealded milk only 
daily - - 
scalded milk and cold 
milk - - 


cold milk daily - 
extra milk daily, cold 
milk daily - - 
eggs, in addition to 
meat, daily - 
eggs, in addition to 
fish, daily - - 
eggs, in addition to 
mutton broth, daily 
eggs, in addition to 
beef tea, daily - 
eggs, daily - - 
rice daily - = 


eeu 


On the 
24th April 
1893. 


1,321 
482 
255 

92 
42 
90 

3 


47 
88 
435 
159 
(482 
75 
55 
26 
43 


202 
170 





On the 
4th May 
1893. 


1,326 

' 462 
249 
85 
46 
79 


55 
88 
429 
‘154 
oe 
7 0 
46 
35 
38 


192 
158 





On the 
4th June 
1893. 


1,304 
454 
214 
92 
51 
92 
5 


49 
58 
399 
36 
454 
49 
58 
27 
48 


187 
123 
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II.—INFIRMARY OF ST. LEONARD’S, SHOREDITCH. 


While my report on the outbreak of epidemic skin disease at Bethnal 
Green Infirmary was passing through the press, I learnt, through Dr. 
Downes, that two or three cases of what appeared to be the same 
affection had recently come under treatment at the Infirmary of St. 
Leonard’s Workhouse, Shoreditch. : 

Accordingly, early in May 1894, I visited the Infirmary for the: 
purposes of investigating the local circumstances of the outbreak. The 
Medical Superintendent (Mr. Forbes) informed me that the disease had 
first been noticed in the case of a patient named William W—-—, 
59 years of age, who stated that he had had a similar attack 11 weeks 
prior to admission. There were, at the date of my visit, I was informed, 
10 cases of an apparently similar nature under treatment. On going 
round the wards with Mr. Forbes we found that the number of cases 
was somewhat larger than had been anticipated; in a few instances 
the disease had, apparently, from its comparatively mild character, been 
overlooked, and the patients themselves had made no special complaint. 

On several subsequent occasions also, I visited the Shoreditch 
Infirmary, and have thus seen nearly all the cases that have occurred up 
to the time of writing. On two of these oceasions Dr. Andrewes 
secured a number of samples of blood, exudation, &c., for bacteriological 
examination ; but, unfortunately, up to the present the results obtained 
by him have been practically negative. 

There cannot, however, be any doubt that these cases of skin disease 
at the Shoreditch Infirmary are identical in nature with those which I 
previously investigated at the Bethnal Green Infirmary. With the 
object of substantiating this statement, I append, in brief, the clinical 
histories of five of the Shoreditch cases. These histories Mr. Forbes has 
been good enough to copy for me from the Infirmary records. 

At Shoreditch, as was witnessed in the previous outbreaks at Bethnal 
Green, Paddington, and Marylebone, the incidence of the disease has 
been limited almost entirely to the Infirmary. . Here there have been, 
thus far, 61 cases (with five deaths), out of a total at the time that the 
disease commenced of 449 patients ; while only five cases have occurred 
in the Workhouse, which immediately adjoins the Infirmary. 


Moreover, as in former instances, the disease has for the most part 


singled out persons over middle age who were debilitated by previous 
chronic illness of one kind or another. The sex incidence of attack has 
shown no great disparity ; 23 males and 28 females having been attacked ; 


of whom four males and one female have died. The total number of — 


patients on the books of the Infirmary on March 31st, 1894, was 449, of 
whom 227 were males and 222 females (including infants). 

On the same date the inmates of the Workhouse numbered 794—371 
males and 423 female (including infants). 


On making inquiry as to the possible exciting cause or causes of the 


epidemic at Shoreditch Infirmary, I found a belief prevalent that it had 


in some way or other been brought about through the water supply, 


which is peculiar to the institution. 

Previously to June 1893 both Workhouse and Infirmary were supplied 
with water from the mains of the New River Water Company, though 
they obtained, in addition, a comparatively small quantity from a well 
on the premises. In February 1893 this well was deepened by boring 
to the exteut of 100 feet, sufficient water being thus obtained for the 


S 
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% 
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entire supply of both institutions. A few months later, the use of the 
New River Company’s water was discontinued. 
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The Clerk to the Guardians of St. Leonard’s, Shoreditch, informs me ¢f Re tae 
’ that as far as he is aware no analysis of this well water had been D piety 


obtained previous to this deepening of the well; and he adds that the 
work was undertaken merely with a view to increasing the amount of 
water to be obtained from this source. In October 1893, after the 
deepening of the well was completed, but before use of the water was 
commenced, the Guardians obtained from Mr. H. R. Gregory, F.LC., an 
_ analytical report on the water, of which I append a copy, and concern- 
ing which that gentleman remarked :—“ From the foregoing results it 
“« will be seen that this is an extremely pure and soft water, entirely free 
“ from organic impurity derived from animal source, and is therefore 
* well fitted for general domestic use and consumption.” 

In his detailed analysis Mr. Gregory mentioned that among the “ total 
solids” he found a trace of oxide of iron. Since that date, however, 
the amount of iron present appears to have increased considerably ; the 
water at the present time invariably leaves « yellow stain in any vessel 
in which it is allowed to stand for any length of time, and, indeed, the 
water first drawn from the pipes is often markedly discoloured. 

It was doubtless this fact which gave rise to the impression that this 
water supply might be implicated in the causation of the skin disease 
which has made its appearance during the last few months. On inquiry, 
however, | was quite unable to obtain any trustworthy evidence in 
support of such belief, and although no analysis of more recent date than 
that to which I have nfeferred has been obtained, there appears no reason 
for ‘supposing that, except as regards the presence of a distinct amount 
of iron, the water is otherwise than of good quality. In this connexion 
also it is worthy of note that the well water is supplied alike to the 
Workhouse and to the Infirmary, and that until quite recently no cases 
of the disease appeared in the Workhouse. ‘Thus far, indeed, there 
have occurred but five cases in the Workhouse, and the cause of these 
_ attacks, as also of the others which appeared in the adjoining Infirmary, 
must, I think, be sought elsewhere than in the quality of the water 
supply. 

In like manner as in my Bethnal Green inquiry, I carefully went 
through the diet sheets with the assistance of the medical officer, in 
order to learn which of such articles of food or drink were in use in 
both Workhouse and Infirmary and which were provided in one or other 
portion alone of the institution. 

As the result of my inquiries I found that what I have already written 
in the first section of this report concerning Bethnal Green is practically 
true for Shoreditch also. Thus cheese can be at once excluded, since, 
although it is in daily use in the Workhouse, none is supplied in the 
Infirmary. Potatoes, however, are given in the infirmary with all meat 
and fish diets. 

It is somewhat curious that the fish made use of in the Workhouse is 
obtained once a week from Grimsby, while the comparatively small 
quantity required for the Infirmary is obtained daily from a local con- 
tractor. The meat supplied to the Infirmary consists exclusively of 
legs of mutton. 

The bread supplied io both portions of the institution must be of 
identical quality, seeing that the whole quantity is both made and baked 
in the Workhouse, whence a portion is in due course supplied to the 
Infirmary. 

Butter and eggs are also of similar quality in each instance, as Aes is 
meat, with the exception that beef and certain joints of mutton do not 
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find a place in the Infirmary dietary ; milk is also supposed to be of like 
quality in both cases, the total amount supplied at any one time being: 
divided between the two portions of the institution, of which the Infir- 
mary obtains by far the larger share. Indeed, milk is practically 
excluded from the Workhouse dietaries, except such’ small quantity as is 
supplied i in tea and puddings. 

» Tabulation of'the inmates of the Infirmary attacked by e epidemic skin 
disease according’ to'‘the various food-stuffs comprised in their dietary at. 
the time of invasion, shows ‘that of the 50 patients. (one patient who- 
came.in with the disease is not included in this number) attacked in the 
Infirmary during the course of the epidemic— . 


25, or 50 ‘per cent., were on a diet containing meat daily. — 
2,0. = 


9 % ” ” eggs daily. 
13, or 26 _reasce amet as rf beef tea, daily. 
23, or 46 come, | leer: - a mutton broth daily. 
i, or 3 | 9 te 99 +9 fish daily. 
50, or 100 racine 4 Panis, 1 ie milk daily. 


As was found to be the case in the earlier epidemics at the Bethnal 
Green and City of London Infirmaries, so here it will be seen that of 
the various articles of diet supplied to ‘patients in the Infirmary, milk 
was the only one whieh had been taken in common by all those attacked 
by the-disease.. At the same time it is not supposed to be supplied to 
inmates of the Workhouse. Five cases of the disease, however, 
occurred in the House, but, as will. be seen later in this report, there is 
reason for believing that all these persons had obtained and consumed 
varying quantities of milk. 

On account of these facts, and of my previous experience at other 
infirmaries, I made special inquiry as to the source and quality of the 


milk supply. In view of the results of my investigations at the 


Bethnal Green and; City of London Infirmaries, it appeared not a little 
interesting to learn that the same milk contractors, Messrs. A., of 
Homerton, had aiso been supplying the Shoreditch Workhouse and ~ 
Infirmary for some two years past. The amount of such supply, I 
learnt, had averaged 87 barn gallons per diem for the fortnight previous 
to my first visit. The Clerk informed me that the contract price to 
the Shoreditch Guardians is at present ls. 83d. -per barn gallon (73d. 
per barn gallon above the contract price of milk supplied by these 
contractors to Bethnal Green). ‘The terms of the contract are, I found, 
as follows :—“‘ Genuine new unskimmed milk, pure and unadulterated, 
“ to register not less than 8 per centum of cream after standing for 24. 
‘¢ hours in an ordinary lactometer to be provided by the Guardians.’’* 
The per-centage of cream is estimated by the storekeeper, usually 
twice daily, and an. account is kept, which I had the opportunity of 
examining. ‘Phe storekeeper informed me that the quality of the milk 
supplied by Messrs. A. had not been good for a considerable period — 
and had become suddenly worse about the middle of February last. 
Having from ry previous investigations into outbreaks of the epidemic 
skin disease in question, found reason to believe that the incubation 
period: of the disease up to the date of appearance of the eruption is 
usually about a fortnight, I paid special attention to the storekeeper’s 
record of quality of the milk, as regards specific gravity and amount of 
cream, during the week but.one previous to the outbreak. of the first 
ease in the Infirmary. Such record for March 12th, 1894 ha Keatiaiggh 








_* Sidney Martin gives the creana of full-cream wilk as 10-15 Vols: per ‘cent, and ; 


- of half-creamed milk as 5-6 vols.—Text Book of Hygiene, vol. 1, p. 435. 
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previous to appearance of eruption in the first case), and for the two 
previous and two following days, I give below. From this it will be 
seen that on March 12th the amount of cream was less than half that 
required by the terms of the contract. ie ea " 


Taste showing Specirio Graviry and Prer-centace of CREAM, in 
Mix supplied to the Suorepirch WorkuHouse and INFIRMARY. 


Per-centage of 


' Spe igk- Cream. 

March 10th, 1894 | - i ~ f nay 0 LNPBaxts ind pen combat 
$5 M = i = : : a8 r 9 oe 
» lth |, F tag a if y tid eRe tee 

ns ». 12th - 2 Pea — ig na ; usnhege 3 per Su lage 

ot kot _ {M.- ; < 1,031 5 per centum. 
: aS i - “ cana 6 5, 99 
het ASE 3 - ma r t Fr i i L088 : 93 ” 


.: Brom previous acquaintance with the method in which Messrs, A.’s 
business was conducted it was obvious that it would be impossible to 
trace the actnal source of the milk which had been supplied to the insti- 
tution on. any particular day or days; the names of different farmers 
borne on thé labels of the various milk cans affording no guarantee that 
the contractors were even dealing at all with such a man. For these 
reasons it was quite hopeless to undertake search for any possible source 
of contamination of the milk, human or other, assuming that there was 
ground for suspicion that the milk bore some causal relationship to the 
disease in question. BS 

That some such causal relationship did actually exist it is impossible 
to deny ; and such a hypothesis is, I think, not inconsistent with the 
observed facts of the case. __ 

Reference to the Infirmary diet table shows indeed that milk, as such, 
is to be given only in connexion with diets Nos. 4 (low) and 7 (children). 
But it enters, in small amount, into all other dietaries, along with the 
tea consumed at breakfast and supper. As a matter of fact, however, 
practically all patients. in the Infirmary, as..I was informed by the 
Medical Superintendent, receive an extra haif pint, at least, of milk 
daily. In the Workhouse, on the other hand, no.milk is supposed to be 
given, except such as is contained in tea. Le 

It will be seen from the appended lists of cases of the skin disease that 
all with the exception of five occurred in the Infirmary, and it was not 
until the malady had attained fairly considerable dimensions that the 
first case in the Workhouse was observed. . 

- On being informed of the occurrence of this case (Charlotte C —, 
wet. 62), I asked whether she had been in receipt of an allowance. of milk 
and was told by the Medical Officer that. such was mot the case, the 
patient being on infirm diet only. . This being so it appeared not 
unlikely that some new light might be thrown on the etiology of the 
disease by investigation into the special circumstances of the case. As 
a result of such further inquiry, however, it appeared that this woman 
had been employed since’ January 28th, 1893, in the Matrou’s Stores, 
and in consideration of such extra work had been allowed a quart of 
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Arp. A. No. 11, milk daily. Two other women named H—-— and E—— had, I found, 


Onan Ontbreak been employed in the Matron’s Stores for a longer period than C—-~— 
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b 
but neither of these had received such extra allowance of milk. Neither 


of these women, up to the present, has contracted the disease. As far 
as could be learnt C had never visited the Infirmary, but being over 
60 years of age, she could go out of the house for a short period once 
every fortnight. 

The other Workhouse cases (Nellie C , et. 22; Priscilla C $ 
et. 49, Sophia G , et.64; and Henry S , et. 65) either occurred 
or were first noticed later on in the course of the epidemic. As far as 
is at present known these four patients had not been having, previous to 
their illness, any milk beyond that given in the tea. In view, however, 
of the definite statement to this effect made to me in the first instance 
with regard to the woman C——, it is somewhat doubtful whether such 
statement in reference to these cases can be implicitly relied on. I have 
since learnt that one of these women had beef receiving an allowance of 
from one to two pints of milk daily, and-that it is probable that all the 
other cases had obtained varying quantities of milk although they had 
no definite allowance. 

All the patients attacked in the Infirmary had previously been taking 
a greater or less quantity of milk daily, and with the exception of milk 
I was quite unable to find any article of diet which was common to 
all the persons in the Infirmary who suffered from the malady in 
question. 

Neither could I discover, in the surroundings of the inmates of the 
Workhouse and Infirmary, any circumstance which was peculiar to those 


attacked with the disease, or even to those parts of the Institution in 
which cases had occurred. 

















S. MONCKTON COPEMAN. 
August 1894. 





ADDENDUM A. 


SHOREDITH INFIRMARY. 
CuintcaAL History oF Cases or Eprpemic Sxin DIsmAsn. 
Cass I, 


John H——, aged 73, admitted on the 16th January 1894, suffering from 
bronchitis, was on diet 3 (meat and potatoes) with half a pint of milk for 
seven weeks before eruption, always had half a pint of milk daily since his 
admission. Bronchitis treated by simple expectorant mixture. 

April 9th.—Numerous small red pimples on chest ; general condition, 
normal ; skin, itchy. 

April 10th.—Spots extended down arms. 

April 11th.--Spots all over body, arms, and legs, 

Pimples now gradually coalesced so as to form a uniform r 
watering; eyelids, oedematous; conjunctive injected ; 
from ears. ‘Temperature was up to 100° (about) every evening, and normal 
in the morning. On the 13th ‘it rose to 103° at 6 p.m., but after that 
gradually fell to normal, and since the 19th of April has only been a couple 
of times above normal, and even then never above 100°. His general health 
was quite as good as ever, the irritation made him restless, but his appetite 
a usual, ‘lhe urine occasionally contained albumen. Testicles were 
swollen. 

April 26th.—Desquamation set in all over body. On the hands and feet 
of this patient the desquamation was remarkably coarse ; the epidermis of 
several of the fingers came off whole, leaving behind a tender red skin. 

At present patient is subject to occasional relapses. | 


edness; eyes, 
some discharge 
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‘ASE IT. 


App, A. No, 11, 


On an Outbreak 


George S——, aged 60, admitted on the 28th December 1893, suffering of Epidemic 


‘from hemoptysis. At time of eruption diet was No. 4 (milk diet) with 
half a pint of beef tea and half a pint of milk; was on that for 2} months 
before eruption, having been always on milk since his admission. 

Eruption began on the 17th April 1894, as red patches on the backs of 
the fingers close to the nails. These patches were not itchy, they gradually 
spread up the arms and over the body and legs. In between the patches 
_anumber of small minute papules appeared, and according to the patient 
these spots were extremely itchy. The face now became swollen and 
“lumpy,” eyelids oedematous; coedema was also present over the body. 
Temperature was mostly above normal, but never higher than 101:3°. 

Albumen was always present in urine. 

Patient’s condition, which was by no means good before the attack, 
suffering as he was from phthisis, now became worse. On the 3rd May, 
patient noticed “lumps” in his axilla. Glands were found acutely 
inflamed, gradually went on until abscess formed, which was opened and 
pus drained off. Patient’s ankles, knees, and elbows became much 
swollen. General condition getting worse. Testicles swollen. Abscesses 
formed near the joints and over various parts of the body. Much of the 
eruption in a pustular condition. 

May 19th.—Patient gradually sinking. 

From this date until the 25th, when patient died, the eruption seemed 
gradually to become cleaner and less pustular. | 

P,M.—Done on the 28th May 1894. Body generally was very dropsical ; 
there was no appearance of the skin affection from which patient was 
suffering when he died except a little about the eyes and soles of the 
feet. to & 

Heart.—Marked pericardial adhesions; valves, atheromatous; left ven- 
tricle hypertrophied. . 

Lungs.—Both apices contained cavities with some surrounding consoli- 
dation, fluid and adhesions present in both pleural cavities, more fluid on 
the left side and more adhesions on the right. Liver, spleen, intestines, 
and kidneys congested. Number of small whitish elevations noticed on 
the anterior border of liver. 


Case IIT. 


Sarah V-——, aged 65, sent into Infirmary on the of 5th May 1884 suffering 
from sclerosis of nerve centres; also had heart disease. 

Rash appeared on 20th June 1894. Patient then on milk diet and taking 
medicinally Mist. Hydrarg. cum Pot. Tod. 

General condition of patient was poor at time of eruption. At onset 
no nausea or vomiting, patient said she ‘‘felt much the same as usual,” 
took her nourishment well, complained of itchiness and feeling of heat in 
the feet; temperature subnormal in morning, 99°4° at night. The rash 
for first three days was limited to dorsum and sole of foot; it first appeared 
as minute scattered bright red papules; these gradually became more 
numerous, skin much swollen, not tender; papules became clustered 
together in patches. 

On the 26th rash was spreading, and had got above ankle, still kept its 
brilliant colour. On 27th it was as far up as knees, and the right leg 
was somewhat worse than the left. During these days patient’s general 
condition continued the same as usual, always said she felt well, and had 
no nausea. 

Once up to the knees the rash seems suddenly to have extended all over 
the body, on which it presented much the same characteristics as it had on 
the legs; occasionally over the body and limbs now one noticed some 
‘ crusts” as if there had been some ‘‘ weeping’’ (as in eczema), but a 
minute examination did not reveal any vesicular tendency. 

On 30th, face very flushed appearance. Not taking food so well for 
first time. Lies curled up in bed, and does not wish to be disturbed, 


Skin Disease; by 
Dr. Copeman. 
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Arp. A.No. 11, Temperature 100° at night (highest during whole period of ms CGidema 
On an Outbreak of legs is very marked. 
of Epidemic * On 4th July eruption all over body becoming much duller in colour, — 
pea by and now scaly, desquamation is present. Desquamation not fine, but in 
“amnoges =< Tage pieces. Thick horny skin over palms of hands and soles of feet 
coming off, - 

14th July.—Desquamating very freely. General condition good. | 

20th July.—Body and limbs clear of desquamation. Still remains on 
hands and feet. — if 

During this time occasionally there was a trace of albumen in urine. 
No sugar. Bowels tendency to constipation, and laxitives were freely 

ven. 

25th July.—Patient not sowell. Temperature and pulse normal. Rash 
has reappeared on feet. Has the same characteristics as previously. 
Cidema well marked. No albuminuria. 

Ist August.—Rash did not spread beyond knees, General condition 
worse than at any previous time of illness. Rash subsiding. Ordered 
some stimulant for first time. | 
~ 16th.—Cidema and rash gone, except for some staining left by BRE q 
latter. Improving in herself well. Takes fluid nourishment well. 


ee ee ee ee ee OTe ee eee ee en ee 


CASE Iv. . 


Robert P. , aged 56, admitted on the 10th May 1894, suffering from - 
an inflamed leg.’ Was at once put on diet 3 (meat and potatoes), and half a 
pint of beef-tea ; no milk. Medicinally he took some iron, and lead- and- 
opium lotion was'the application to leg. 

June 16th._Small pimply rash on face: (first); arms and legs itching, — 
lichenous in appearance ; occasionally it is in patches, which are composed 
of numerous pimples or papules clustered together. No nausea or 
vomiting ; tongue, clean ; feels as well as usual. ‘Temperature, normal, — 
Pulse, 68. a 

June 18th.—Face, swollen ; eyelids, oedematous bags ; rash thicker, bright 
colour, vesicular here and there ; tendency to ‘‘ weep.” Temperature, 
normal ; urine, no albumen ; taking nourishment well. : 

June 2ist.—Face very “puffy : rash spreading intensely all over body, 
where it presents the same characteristics as it did on appearing’ on face 
and legs. Yellow crusts on face, and a couple of small crusts on legs. 
Temperature is gradually rising to-day : normal in the morning, gone up 
to 100° at night. Patient ‘‘ off his food”; not so well. 

. June 22nd.—-Temperature gone up to 101°4° this.morning. Patient has 
had several rigors; urine febrile, no albumen. Pulse 84; Good deal of 
exudation on face, but the rest of body is free ; exudation seems to. stiffen 
linen ; eyelids very ‘‘ baggy,” and has conjunctivitis of both eyes. Patient : 
put.on large doses of quinine and iron with digitalis, 

On. the 23rd much better... Gidema of face less; rash over body seems 
to have sunk. into. a simple general. deep-red ‘injection of the skin, 
resembling the rash of scarlatina, but with a more mottled appearance. — 
Still has one or two yellow crusts, Temperature, 99° ; has some balanitis. _ 

25th July.—Body and limbs desquamating freely in flakes ; has no 
itchiness now. Urine, no albumen. Temperature, normal. — 

After above date desquamation continued four weeks ; Mrs S 
would occasionally rise and patient would notfeel so well, and accompanying 
the rise. would generally be founda slight recurrence of the affection, — 
which, however, as in the case of almost all the relapses, yielded at once to 
treatment. . At present (20/8/94) patient is still desquamating slightly, still 
has relapses, and although he has had a rather severe attack his general 
condition is go¢ d. a a | 4 
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‘Patient was on guiacum mixture for sometime before rash came out on APP. A. No. 11, 
the 11th of July 1894. | , On an Outbreak 
The scrotum was the first part affected, caused intense irritation, and on of Epidemics | 
_ examination the. skin seemed inflamed and moist; pimples or papules Da Commer 
could not be seen, . General condition remained the same as formerly; no §. 0 
vomiting or nausea; no diarrhea ; tongue, normal; urine, normal. ) 
13th July.—The thin cuticle over the scrotum has peeled. off, leaving a 
moist red surface, very tender; no testicular swelling. Temperature, 
normal, Patient feels well. Over the body there is present a lichenous 
pimply eruption, very thick and itching. _ 
17th July.—Eruption on body remains the same ; scrotum the only place 
that there has been any attempt at ‘‘ weeping.’ General condition, same. 
19th.—Desquamation in this case “ fine ” over all the body. 
2lst.—Relapse of rash on body, which was followed speedily by 
desquamation. 


ADDENDUM B. 
SHoreEpDiItcH INFIRMARY. 


TABLE showing part of the Body on which the Eruption first appeared. 


Mo. of 














Part first affected. Noe in me Female | Total Cases.| | Per- centage. 
; ~~ Cases... ett 
Arm and Forearm: - - 14 “13 27... | 00° Sper cent. 
Face and scalp.-= - - 3 4 4 pie ap apes oy 
Feet and legs. - - 3 ria} mat (3 Lip Tic are ae 
Brands °°. = hig |e of a! 4 a 
Back - - - — — ‘ —_ — 
WeGk. Mintle cities Gals, —, | 3 3 CURE Se 
Chest and abdomen ae gts a S Or ee ee 5 
Ears - - - - — — —_ — 
Thigh and groins = - - 1 1 2 3) SERIES eae 
Scrotum -, -  - - | 1 — 1 Too sre 5s 
Datalien TY | ad 29 53 


| 











ADDENDUM C. 


Lerrer from the CLERK TO THE: GUARDIANS OF THE Poor of the ParisH 
of St. Leonarp, SHorEpitcH, Lonpoy. 


Clerk’s Office, 
213, Kingsland Road, N.E., 

~My Dezar Sip, 7th May 1894. 
-...... You probably know..that frequent, complaints have been made of 
the quality. of our milk supply with respect to the per-centage of cream, 
and samples have been taken and analysed by the Sanitary Authority. 
To furnish. you with a complete history of the proceedings would be a 
lengthy affair and is probably unnecessary. There was no evidence to 
justify a prosecution under the Adulteration Acts, and the Guardians were 
not inclined to commence an action for breach of contract. They propose 
to reserye to themselyes further power under the next contract they enter 
into. The analysts’ report did not give the constituent parts, but stated 
merely that there was as to three samples, three per cent. of water beyond 

the ‘‘normal,’? and as to another sample, that it was ‘‘ of low quality.” | 
With regard to the-water, I am not..aware that any analysis was under- 
. taken before deepening, the well.....The,work was undertaken with a view 
to increasing the supply, and not from any misgiving as to the purity of 


220 


App. A. No. 11.4 the water. After the deepening was completed, and before we commenced 
On an Outbreak 0 use the water in October last, the Guardians received the analyst’s 


of Epidemic report, of which I send herewith a copy. 
Skin Disease ; by 


Dr. Copeman. Tam, &c. 


RoBERT CLAY, 
Dr. Copeman, Clerk. 
Local Government Board, 
Whitehall, 8. W. 


Cory of Anatysis by H. R. Grucory, F.1.C., of a Sampue of Water - 
from the Wrtt at the Workxovse of Sr. LEONARD'S, SHOREDITCH. 


7, Quality Court, 
Chancery Lane, London, S.W., 
27th June 1893. 
Sample of well water contained in two Winchester quarts marked—' 
‘“‘Sample of water taken from well in Shoreditch Workhouse, after 25 
‘* hours’ continuous pumping, on June 22nd, 1893, at 10.45 am., in 
** presence of Engineer.—R. Larcombe, Master,’ received on the 23rd 
inst. was analysed, with the following results:— , 


Total solids per gallon - - - - 43°05 grains. 
(did not blacken when heated.) | ; 

Saline ammonia per million - - - - DBO a 

Albuminoid or ; P 0-01 

Organic CaS a 4 te 

Nitrogen or nitrates per gallon . - - None. 

Chlorine or chlorides ,, - - 5 Ne ee 


Oxygen absorbed from permanganate in 4 hours - 0°0189 
Colour in two-foot tube nearly colourless, very pale blue. 


The sample contained a slight trace of suspended matter, which, when 
collected, was found to consist of sand and carbonate of lime. 


Degrees of hardness - - - - 4°2 grains. 
a after boiling - : - - 3°2 + 
The total solids were composed as follows :— 
Silica - - - : : - 0°71 grains. 
Oxide of iron - : - - - trace 
Carbonate of lime - - - - 38:22 a 
Carbonate of magnesia - : - - 2°96 =a 
Chloride of sodium - - - - 9°11 a 
Sulphate of soda - - - - - 19°19 re, 
Carbonate of soda - - > - 6°60 a 
Combined water, trace of organic matter - 1°26 x 
43 ‘05 grains. 





From the foregoing results it will be seen that this is an extremely pure 
and soft water, entirely free from organic impurity derived from animal 
source, and is, therefore, well-fitted for general domestic use and consump- 
tion. 

(Signed) H.R. Grecory, F.C. 


Report by Pror. CrooksHank, M.B., on Samptes of Warer and Mix 
submitted to him by the Guarprans oF Sr. Luonarp’s, Snorepitcn. 


Bacteriological Laboratory, King’s College, 
Sir, London, 6th August 1894, | 
I sec to report the results of the bacteriological analysis of the 
samples of water and milk, in accordance with your instructions from the 
Guardians of the Poor of the Parish of St. Leonard’s, Shoreditch. 
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I need not describe all the technical details of the processes to which App. A. No, 11. 
the samples were subjected, but I will briefly give the results. On dn OUR 
Sample A. was a sample of hot water taken from the kitchen, June 25th, of Epidemic 
at 9a.m. It wasreceived at King’s College at 2.30, and examined the same pees by 
afternoon. This remark applies to the other samples as well. a 
It was found to contain about 60 micro-organisms per cubic centimetre, 
and was, therefore, bacteriologically very good. 
Sample B., a sample of cold water, taken at 9a.m. from the tap within 
the sink on the same day, was exceptionally pure. There were practically 
speaking, no micro-organisms present, a result so unusual in the case of 
tap-water, that the examination was again repeated with the utmost care, 
but the same results followed. This excessive purity of tap-water is so - 
unusual, that [am tempted to suggest -that the samples may have been 
‘by some chance wrongly labelled. This, however, is only a matter of 
scientific interest, both samples must be pronounced as bacteriologically 
pure. And no micro-organism was isolated which could, in my opinion, in 
any way account for the outbreak of skin disease in the Infirmary. 
I will now: pass on to refer to the samples of milk. 
Sample C. was from milk supplied by the contractor at 7 a.m., June 25th, 
and labelled No. 1, Westerdale, Melton Mowbray Churn, No. 7864. This 
sample contained about 500,000 to the C.C., about half of which were 
liquefying micro-organisms, and many producing greenish discoloration, 
and odour of putrefaction. No such result could be obtained from a per- 
fectly fresh sample of pure milk. It indicates contamination from the air or 
some other source, possibly water. But neither in this sample, nor in the 
other samples of milk received at the same time, was I able to succeed in 
isolating any new micro-organism, or to ascertain any cause for the outbreak 
at the Infirmary, 
Sample D., supplied by the contractor from milk No. 2, Hady Whissen- 
dine, No. 2654, contained numerous micro-organisms, but there were not 
many liquefying organisms present, or the same septic odour in the 
cultivations. It was unquestionably the best of the three samples. 
Sample E. supplied by Eady Whissendine, No, 1,557, contained over 
700,000 micro-organisms to the C.C., and the same remarks which were 
applied to C. must be emphasized in the case of Sample E. 
These results confirm those obtained in my previous investigations of 
milk and water under suspicion of producing an outbreak of skin disease, 
but, though I am unable to regard the disease as arising either from the water 
or the milk, Iam of opinion that better milk should be supplied to the 
Infirmary. 
(Signed) Epear M. Crooxsnank, M.B., 
Professor of Comparative Pathology and 
Bacteriology, and Director of the Laboratory, 
King’s College, London. 


222 


ee ee ae ee ee ee eee ee ee i id at NB te at 


































“PAG AA SUL-SUTATY =" AAT 'T Sy | MOOT TEUOD= "1 -  *MOOTE WSUR =a AT "MOOT IS9AN =" AL : 
“wnuTUgTe 
5 ‘ } “e ° . e e . s ° e 6 ‘ 
qnstbenititee Gos « -sdeyoa wae - BOR Fe OH es OS Sig geygs | =< Srtasey SO'SL'08 | Th |= = *M UOr | "gM SE | aN TT | 2 
- “sasBo 10440 Ul ; . toe 7 
pean ay Ric « Tes Seon |- ON [-  *# L- MQM $°9 | HEHIZ snqiowm, | =“ 6°66 | 9 1- “ woydeyg | - “Mv | ‘gas | 9 
“oS LOT 
“dure ‘Apoq Jo syavd 
queleyip Ul pur 
syutol rve8eUu doe 4 
Sseosqe IelMpur “OSBOST : 
rene ava qa na aoe 
(a oO £ € . . . 4, 8: © ¢ . . . 
hth Sad aarbtiod “Ee el operat - © ‘IT sqquour ¥g | joog guid §% | FoRLL | -oqdomeayy $6°BL'8S | 09 |- “GS 9B100H | "TM “SL | a' MIT | ¢ 
oe “S01 ; 
“due. :4003 pur 
spuvy WOly soyey 
esIBl Ul Sutjeed | | 
ae By - « ~ soX [- syoome,| “ “ “S| HEHE |- sIqnOUOIg “d vE'T'OL | SL} - "A UYOL | A' AA 'SE | a AA SE | & 
_  *[BuLIou 
“dure4 * SnOrITep y ie 
Lasse Ae iets ‘s : a Ree ae A j-syjmomg); “ “ °S] pests |- - qnoy 3 S6°0U'OL | $9 |- “HSVUONL |-a'M “Ol | “aay | § 
_ Buuuomaye a : - | 
eaweise pemaaa ab - - pang eS Kf- syooa9 | guid © puv p] FE'S'9s | BeT Jo s00TQ, a S692 | TH i- “HMM |'q°M SL | AM IL |Z 
~ -ceyeAN peq SUT 
Sy ate eee ee Sp Pol Roe 3 
. bd e ry "nm? Od « 1 ; : : e ; : , 
ail Asi evanent a ee ee yd - -f{- = = | $orp Arvurpig | SYeOM TL | Jo a0pn “YO | -Blpoyxq | pe'e'0e | 6S |= “AN UIRTITLAK [GAN “CE | “GAA TE | T 
ip é 
. | 
: .. { 
. . : dnagy 
yovyry jo noyndnag mory ; oa . 
9 Nebew ie s04upUL at iS _|o8 “ouIv } IgsuBLy,| “PABAL |ON 
oe oats EAE. | ORR OR spomeid ao pue ee sous | snomerg | PSC | -srurpy FV N } | 
[er98wes) Su0] MOP “09 | 
~ - - 
> % ‘S@IVIL 
‘AUVWAUIINT HOLIGRHOHS <ASVESIG NIMG OINACIdy AO sasvO 
‘d WOCNACCYV 
4 4 8 
rt Ss ‘ 
Py D wen 
(=) uM o y 
ARE : 
< | fas ROR 
a aes, 
<q shes 
OSA 


223 

















rs So 
os ee 
Ss & 2 a 
2 a2 s 
A | 2ee8 
° om QD 
4) Sea 6 
5 foi 
bel p= be 
< §4aA8 
~ PIB AAUl-BULAT =" AT" *OOL [exUIN ="A'°O *OOL Wea = "qT "MOOT SOMA = "TMA 
| —— “) 
* SOL “OF00L 
“duo, ‘Apoq Joao ‘¥6'9'CS 
esIByOsIp snojeul ‘OOL 
-9209 puB ‘UdT[OMS ‘<np | 
yonur AleA soto SUSLIL “or 
pus oovy ‘AT[[BUOIS “Bul *du194 quid & ‘Boy °89] 
-B000 SIOBIE SBy OH . “Sdvpor [14S *soX | YUOULT | Jooq yurd $°E | FErg'9T | JO SUTTNITEO “3 PEOSOL | 99 }- “Ad FAOQOW | “M'AA “SL | “AMA “ST | 08 
“4S “UISTIOgULO 
eoRy ul porvodde used ¥ - Sutaoidmy | - « i swore foo. § *g |) pE-9"g [BAQ910H 6 eseete | 14 }- ‘gpunupa|- q's |- ‘evs! 6T 
"AIB 
-WAIYUI {801038 943: 
UL SUIYIOM * Spuey ‘osnoyy 
pus sulle ul uBsog . i E OV. SAGO i bs OP eo 3 = TENS id ¥6°9'SE 4° 99.| * *S ArueH | - “HVS | -AOMN | ST 
“eLNUTMRGTY YY 3 iy Se MOV De ears TE OOS lene ecu Ieee rs rOP9 | OF |- “°C Udosof | “gq MSL | “AM “TL | LT 
“egy 
"UOUING|[B ON si s 5 « |> yguow { | -y[tuquid §°¢ | 6'o"F JO OINGOVI POSS. | 62 j-  -"C UML | AM SL | “AM TL | OT 
"08.66 "B94 JOO = “OSBOSTP 
“dute} ‘ BLMuUlUng Ty % . par | - « |- shop gg | ‘Ya quid $"P} FEaE | SYS “YO Ss PESLS | OL |- “A PIVYOI | “AAA “SL | AAA PL | OST 
HAD 
0} 4xeu ydojs ‘ suas “ST}IYO 
uo poivodds § yseyy - - Bataosduy | - ONT Es sere Ente Fre Root bE ag 4. “UOIG Ge) < CESL1IS| O9|- “HSBULOU | - “W's | - “MVS | FT 
“ByTTxe 
ul pues ‘siezuy uo 
SOssodsqe [BUS SB Y Tom ApreaNy | - “fs “© 9g) -¥yilurquidss | pes et | Zo] Jo 0907.) ¥ S60L'FS| FS | ‘d Udesog | - <1 ir WE | By 
“sTp 
‘osdejed snoltos peH 4 PEOOT POT |- sox {- “ gb AAsyuId SEH | FES'OL | -A09 SuqAoy, - PET'S | oS | “OOW SBULOUY | - “HS | = “A V8 | ST 
‘WH 
“youyye YSIS if [tom ApaBaNy | - ON | SYQUOUL CT |} Y[IUL guid Sp] Egg |{- SuyooUg . 6GOIL'6L | 18. | SOWVE YVIEST | - “HVS |- “A | it 
*SSOOSQB OSART PUR } 
‘rgjnyjsnd = 9tuBoeq -ermoofd *yyrut quid "asvo | 
Spavatoyye uwoTdnay ¥ Momy ped | - “ | yyuow T | $ Boy Jooa $ p | FE'gs | “Ip oviprey : S6'8'Ss | PL (> ff Uvlueg | *q-An SE | - “AF | OL 
*uo1gdn.te : *y[to "sngiqnoop : 
IOJJS YOoM OUO popead | - She ae “ t< “ 9) 4aid § pus %) yest postojorg ig G6 1IL'SL| e8 |- “MTenumeg [gM SL | - “YVL | 6 
“STHIPOUL 
*"pey ‘adoouds “yr © “vag "OSBOSIP -dep 3uly 
“UOMING[V ON | -VpIQeq | Wory poi |- sax | syyuUow Fz j Joog quid = °g | FESS JOATVAOVIPAVH | -BILOJXH | GOS IL | 98 j- “H GCN | AM GL | - “A “V8 | 8 
*yovy7 Vy Jo ‘moydnagy ‘modu : | 
<4 oully 4B : aes, ayy OF "SBIqX jo quour *ssoul[T : “MOIS P | SEL aS ee A 
SYAVULOY LOIyIpUOD q[Rsoyy asdvpayy snotadad Wo pue AS oH oba SnOTAdd aSBesl(] “stp y esy aUr@ NT AVSUVIT, | "PAVAA |"ON 
[s19u084) SUuO, MOF, “m0p 








224 














ge tua 





i Nd, i ee yt 


‘Moorg $SeEL = "<1 "AL 

















THO he MENT e Oe ee ae 





yo. sa i i a el | Sa 











“pate AA -“UI-BurAT =" ATT ‘yoorg [eywteg="q"A) "HOOT 980A =" M 
kg : Ns vs - ON | - skep Pr “$8 | PERS’  |SIgTyouorqg “YO i PETCL! BL | - “CV BPINCAL a eA 
“SIFT OUO.LG 
& axe pee . Té'1'0¢ | 69 ‘H way ‘EM OL |S 
e ‘x oe fan ee = - ce ry ty G 9 ore 4 I . = e 
UoTINd|[e ON . 80 & $°h | POV'TS tp OBtp tans 
wep suly ; ° e . ° . 
“443s Surjaeg | - Ce iec pom | - ON | syquout Sp | yprarguid$ -g | weRIS | - Asdopidg | -vrpoyxy | Te's'9 | ES | - A uuy 21a Me Se 
*SOYVY OBIVT 
UL YO poreed pure 
‘Apoq oY} AQAO [IB : , ah 
bye put ‘powtnpe jooq qurd § puv siya | 9p sno03 Tro 
eys pues po rape *poye wEV'ST 1d & 141 5 = j on ; ; 
ust eUIEZD Put OUS nao e pod ‘sox |- skep et | ‘ypu guid: “p | Pest | -WoIqQ “YD | -BUlozoy | PESO | 44 | -"H UPAR aM | ~“eredeg | T 
“SH TVW 
“AYO 
ara heh £ pues *SIQIIU4Ae 
souvlvodde Ut [BIIeo “LPO > ky Pr awe 4 : Whee eee 
-jmm { oony My uvsog ¢ Sulsso1zoig | - - Soctie ST’ 1. BCD. jooq £°S | FE'S'SL oTpVUNegy PETS | 98 {- O 19478 M H's | Ve 
au ack aah eae | 
: ae ba u 3 “me ¥ . « . . e e e 
née ee ee ze - pony | - sox et Spee th eS a er El - gnoxy ; FECES | GF I - - ‘y uyor | ‘A’ M ‘SL | A’ MTT | &3 
“4s sue pue “ANUJ . 43 Agi 
cheer Hs Condy. = - YVoM | - ON int Sees 2 “ Te | FE'L'S jo oInjovayT S6'E'6S | SL i- q 9810045 | - - W'S | 2 
“ULOY} 
WEOM JOG WOTFBOLUNUL 
“M00 ON ‘paBva ; 
oy} jo pus oy} 4B ae “ade Sate 
n r Sse puBA “poy r ; : pe By Apacs or 
ae a ul uak oH Sebitaat 2 peang | ou ‘on | -syquour g | - yflar quid &°¢ | FEOSL | Zo] JO 199 | -VILOFXHL | ¥6°6'86 | 09 d soure? GAL. ST | TS. 
"youiyy jo ‘uoydnag mONndnay ‘ 
j oT} 0 *SBIqXh jo yuour *SSOUTTT ‘ uoIs ; eee ae ‘ONT 
iui 5: aonTpeng EE | AONE gnouicaet uo pow Jour ‘gouo | snorog | °S*°S!C | -sropy \O8V miei 3 : Pav 
[e1a0ex) uo] MO -U0) | 
> “ 
me. 
SC Hayiok 
ARE 
o'oeee 
& Falo 
Osa 


225 


Shark 
A\SEee 
< Og 8 
f aeg° 
<q Sues 
OSRA 








"MOUINg |B ON 


_ 66°96 “80 
*°F6'9'S “oP SOL “Auta, 


ce 
ce 
“usTaNg[e ON 


‘7431s Surpeog 


*BLINUIULN GB 

‘sivas JO. BUMIOZDO 

psy ‘i9A0 [[e Zulpeog 
“yy uoUr 


jo puso oy} ynoqe 
YOv}48 OLysvs Bw pe, 


“BLINN 
“TUNG[V “FOSS Suppo 


"ay st[s Surjoog 
“uoTINg[® ON 


"0484S 
ywom AIOA @ UL SBA, 


“paw Ay UY BUrATT =" ATT 


66 


iy 


6e 


ity 


“e 


6 


6é 


66 


66 


6 


66 


ce 





"JUSS Zalpoog | - % 
"WO pated oq 04 £109 poqe4 
“sty Auw ureyqo youu | -1Iqeq 
“omy 99" 
*SYIVULOY x omipuog 
[e100 





























“MOOG Teaquen ="q"o “MOOlS WSC =" “S9OTH 989A =" AN 
' vay Joo & *SISOZO[OS ; 
- i “| = Syoom OL | ‘yfror quid § “p | p6'9°ST *puLossiqy i ¥6'S'66 | 08 | - “EY BZA 
- poang | - “ft:  “ 6 | Mitr gud = | Peg OL | BULepeOxXsTT = S6F'0G | LT | ° “d BANVT 
“3 [Tut 
quid [ pue 
‘gorp UWayUl 
uo =. ‘esnoy é 
- Zutaoiduy | - “| syqUOUL OT | -Y1OM 04} UL] FEOF |syTyoUoIq'yO) = «| POOS | 29 | - OH 0740[I8qD 
. « |- * |. skep9 | ynmgquids %] yeoe | Sopyoscotg |“ PE'S'8s | 09 | - “a YJoquzt 
“mga, food & “O8Ud amici 
- 3 F “ |- S ¢ | Sir guid $ P|) Fe'OT | -SIp oBrpaen . S6'U°SL | $9 | “We wuy Arey 
: ig : “j-° ©  @| Mitr quid § *g | Fe'gt oouy poureadg! = « POPS | OF | - *¢ UOT 
"G9} food + 
- s - ON | -syquour g | ‘Y[LOr jUId § “F | HE'9°gz  [stgryoUOIG “YO * S6'C1'9 | 89 | - TL, BIQeLLUO HL 
= pomg |- sox |- syoom s | yprurszurdZ *g | PE-G"gz WOTPIAN AA’. 5: VOWS | Sti - cd Bye 
3 ¥ Lah 3 SF ae, ig “  —$°S | perc'eL | S8OT Jo J90T 9 ny S6'OLSL | 6S | - “Hf oFFOpVYyO 
*INUIO} 
jo ornqoeaz 
- = oo ae eee “  — €°S | FEST | PUR AqITTUAG ‘ S6T'LT | 08 | - "g WOQRZITE 
ad 6e s ee = ty SL 6é & *g £G6'SSL = MOTIIU AN 6¢ PELE 09 a “AA BZ 
- poing | - He Sig a al lige 25 ee £°9 | pere’g = |SIaTPOUOAg "YO et ESSE | PL | - ‘f ouee 
59 1 “stp 
- sulaoidury | - “jo © ip | apo quid = "p | E*a"g 109 SNQ.LOTAL SOS | 08 | - A UPQVzTT 
- pomp) i: “rs © QL | Mito quid $e] pe°o'T - SIPNeN #4 COOLPL | SE | - “WY Yeuueyy 
3 "SIgTyeul 
*pouyuoo *"y[tw yaenb | “S6°SL'9G =| -dop Bury 
Geoqd «6~PRH | °)6=6OON | -SyjUOmL | QorIp )=umIyUy | - - | ToMtanqieg | -VIOFXy | ps'gL | 33 | - *O OTTO NT 
; nondnag, ‘uoydnay 
4 , oy} 04 *SBa4x yo quout *SSOul[]T P ‘UOIS | 9. eee 
cig e OSd¥1OF |snoraard uo] pur ve -souou | snorrerg | 8810 | ssiurpy|°2V ice 
SuoT, MOF “ULOD 








: -|‘9a | 6F 
: - |W “9 | SI 
‘ ‘asnoy 
-"©'a 9 | -WOM | AT 
‘ - [am ch | OF 
; -|a m4 | ot 
- - |S | FT 
: > |"@AN “VT | 9 
"AL VE | -AMI"E | ST 
- far ee 
: - EM “VT | OT 
; - |*auux “VE 6 
P 2 TM “118 
' oe eye 
: - |"€'M VE | 9 
‘osnoy 
“EOF | -ytom | ¢ 


‘rojsuviy,| “paeAy |oN | 





e 82300. 


226 


uy 


£ 


if (Qa ome y\ Tre 


‘aSBOsTp SI} WOT 
Zuueyus ~ syuoryed 


79Y90, aye ey aye 
-edos YOoTq "Oo 
SI uo STULL 


‘TOR otunbsop 
esnjord Aq . poAoy 


~[OJ YSBt “SEE EBAY 


r 





pres! teh 7] “Soltep 
eys Yorya  ‘uood 
ssoul .SU90qJO ol} 


UL JUBATOS.. SB; ZUL 
jae LoyM LUB x00} 
eys ssepun, BOL “Ul 


asieane , Ou. peH 


“woumayE ON 
sap 
-UNv] Knoeitor ou 
Ul SBM OYS “Bd, JOY. 


Ul ynq yl ou peH 


“say SULIR pure 


spusy uo perveddy . 


©. *SN0YVUIEZ9e 


wey} ‘oMedsoy -Yysey 


“‘qsoyo puv 
‘yoou ‘Gia ul Bias | 


*SYIVINOY 


ee hoes 
Z Soo 
o 528s 
A\S8S8 
410828 
= gisR (e) 
oy a eS) 
4 S320 


werent de 





“TLqod | - = 3 
Sa tUOan | rs 
He sed se Suradadury 
, “| User svg TS 
= « | - gutaotdmy 
- «Le paring 
: « | - guraoiduly 
- © J yserseq 19 

“poyey 

“IIqoaqy | - SuraAoideay 
ie 3 

oully 7 
uorrpuog) —“HNSPe 


*poqey 





[B1dU9 4) 


66 


"SOOT [BAPUOD = "IT" 





5 -syquour g f Y[rur quid ¢ °¢ 
. « | - ‘skep LL | = 80} Joog ¢ “p 
id "3930 % 
- “ON | -stquourg | “yprur quid $"P 
. "B04 food § 
- $oX | - qyuom 7 | “Y[rat gurd } “p 
“qorp ULay 
é « | -syquour J } -UL osuomyIO AA 
- : sAvp oT | yr quid | “p 
*yorp UL 
. “| - savok % } -ULOSnOTyIOM 
- ON J-..“  & | yyror guid § % 
__ 04. Jooq $ 
~ SeX}- “ — g | ‘yyrar quid § 
- ON |» syoom g | yyror quid £ %» 
‘mordnag, 
; ou} 04 “SBI4XH 
esd¥lod |snoraaad uo pue Jog 


SU0, MOF 


— TT) ee ne) i ee 


POL TS 


WE'L'0G 
VO LFL 
POLIT 


6 L01 


¥6'9°0E 


¥6'9'86 


F6'9'FG 


¥6'9'0G 


¥6'9'ST 


"molydnag 
jo }Ueu 
-ooueUuL 

“m0 


"O01 SCH 


~  Asdopidgr 


| 39] poyereo[ 


+ yop *g 
sIyTyouoaq “YO 


" ~ TN 
OBIQL9A 


sisiuUd 
wiso[drme yy, 
"98Ba 


“Ip OBIpPIvy 


~ sistyygd 


=a’ 


6 


66 
ee 


6% 


&¢ 


66 


66 


6 


“ 


“stqty Bul 
-lep Zul 


“YRILOFXH 





"SSOUlI] 
SnOLAa 


“eswosl(y 


"SMOOTH ISOM =" 


68 





£6°L°63 *W uuy | - -1= "gg | 6 
7eL'6 | 69 “-y uope | - -1-°M ‘Ss 183 
O6'TT'6T | 6. “Weng | ~ -l-aa's | uz 
rer | 19 ‘9 soouwly | - = 1a M °S. 9% 
. “esnoy, 
¥6°L'08 | 79 “9 BIgdog | -"q'a '9 “IOAN % 
S6°0OT'ZT | 29 ‘qd vuumg | - ~[arm's | 9 
egsnoy 
¥6'9' Le | 6F “L Bltostag | -"g'a “sg -y10M | $3 
S6°S'SL | 6L "ay AVY | - -| ‘HH '9 183 
Fe'S"Gz | G9 "A YRiBg | ~ - {anes | 1B 
POSES | SE “M PUB] | - - |g ‘o | 06 
“MOIS : ; : | 
-SuIpy o3V OULE NT IOJSUBIT,} “PICA |'ON 














22:7 


APP .N Novi 
On an Outbreak 


of Epidemion’. 


Ski 


I 


n Disease; by” 
Dr. Copeman. 


‘TOO [orp ‘sAaUO,T “TW CT 


‘IeSus Jo ‘zo £ ‘ypu J 
7 Wy jesgatd g 09 3]rur Jo quid T pue ‘resins Jo 840 G “oq Jo "szo Z—"wa, 


"LOjVM JO yuId TF 07 [VOTYBO JO 'ZO Z—"TON.I TROUTABO 


*pormboea se sedded 


UB qyes ‘stmorm sq.toy jo ‘zo ¥ ‘Kajrvq yoyoog “zo T ‘souoq oyu pu “sonbiy Boynu ‘HoyNM “sz0 P : 4UIG | JOG—TOIg mOYNTY 
ete kek has SELL: ‘(yonqormo seoerd MoyynUE JO Se]) yuId [ 04 4woUL Jo “gq, [ ULe{uOA OF,—"Bay, Joog 


‘sta}Xe SB poywory oq 0} ore AreJOICy. aa0gn ayz wr papnjour you septIe TIV—'a50 N 


‘CUS, TX OL SLINTIGUUONT 





Peel Le Ll | bE 


3 
= 





*TOTLLL) i 


*XTIVG, 








nia 
lca 





2g oe ag RT EN Ng aR 
_ 
en 
¢ 
5 AIHA AAA AAA | 


W 
vay, | 


“aI 
“19}4ng] 


‘aaddog GNV LsSvVauNvaug 


ee a ee ere 


st 
SS 


fee pot tc! 


SEE LL ee | soba 


wo AAC 


Py 


*10}10q 





ria 


Se rt eee 


“19g 





| aero | - | a 











peti, 





K ) 
or aa a ae 7 9 Tare 
capt Niven bl leas Dhecenlits oes g 
Coe | = iat wee a GI | Qe 
eee = ese — a GL 9°aq9 
8 4 = = - Ol ea 
8 a saa Fa = Ci eso 
— o I T G aad ba 3 
—— g T T G ae —~ 
persed Mca O00 oncom etioa wa aa, | cen ee 
— fp me fee | S|) mm | et | oe 
cag ae SAS are = 6L ! Che 
ay 0 (Setar ats es ae Aiea ee Ua | a. 
‘ZO Vd +& | °20 ZO | "ZO 
ean Eee eS | Be 
my | Bol ast| B S iS 
: ae a aS au ct - 
ig an el 5 t) 
ga - 


*MANNI(T 


2190 UL 


ADVENT HOLIGTIONS . .. aun 


‘Ht WOAGNAaay 








Lepinyy “pe AA “TOW 
‘SImyL, ‘seny, ‘ung 





sivad Z Iopun syueyay 


“UeIpTITYD 
“1 ON 
soTewm F ‘doyo 

sore J 9 ‘ON 
sopemeag | “usta 
soeyy f “GON 
sopeume iy *"MO'T 
sae f° “pon 
sayemlo,gg == 3G ‘ON 
SepeMoy | ‘UInIpeyy 


Aepinyeg | 


Saye J os “on 
perio Ty 


seeW J. “SON 





"SLEIT 6) 


o yard © “4ooLMOLIB IO BOIL JO ‘ZO [—"SUIppng 4yoormMoiry to oor | ON 


Sa 


228 





il a ie ee ee RE ER ROOM TT eee ee eT em 






-yaynq poyout WM—ast § 
*‘ToWSVPL JO WOTOIOSIp 9} 4V Oq 04 skep rvpnoyazed oy} ‘fonad Jo nel, UL ‘yoo OVO JOIMY soddns dof WOAIS og OF —"3d T “Wq “s3d ST W— OIG, x. 




















App A. No, 11.. 


t : me: of — /: = oy zt g ‘ ‘ ee Aepanye 
Tl 9 “7 7 91 oa ae ee A fl 9 * : + wemy ya 
I ¢ 06 Aer 6 oF ee ig ¢ s - ; att a Avptt : 
1 9 VG — a fe — — — #1 9 - - - wey Ph | 
t ¢ Das ~z 91 ae — sin 4 — I ¢ - - = eer pas 
a! 9 een = 91 = = = = tI 9 zs - 4). mem tee 
eS s s 46 at —— G 8 él T ¢ 3 = - TOMO MA “sep 
FI 9 — = 4 z 8 ZI ae TI 9 : ; ~ _ URPLM 78902? As 
I "2 rae he — — ol — Sy T S 7 i ee Aepson 
ul i = 5 9 oa 7 él 7% £ FI 9 ha G UeyL PSOML 
I me) = 41 s+ F a a. = Be ees = ‘ oe . 
ft 9 ep ne 4 7 sa ae #1 ar lial cei i 
bb —¢ = = 7 — ral — Ss I ee - - ha oo tan@ke 
+a! 9 r eg — = ral id ¢ a 9 - —- We pms 
“sqyUlg *8ZO "SZO “SJUL ‘SZO "SZQ *SZO 'SZO ‘SZO “S}ULT *SZ0 
| 
x YOIg ‘dnog ‘Su "soTqey 
e = ppud ° 
10 ; MAG VIG : ze -959 A i "ye joni ; 
yenig beord YS] Io ce pearl 19430 10 | Sasa peyoog | jveujzeQ peowg aaah es Uy aioe 
[eauryVa yoig ree $90}%}0q a - ti _ SY TTY 30 pon ei ais 
ay} 1oF ofqey, AreqoIq, 1 ‘ON’ 
"aadd ag ‘MANNI(T ‘ISVaMVAUT 
‘HSOOHWHOM, FHL BOL SATAV], LAVAL 
‘HOLIGHMOHY “CHVNOGT “LG £0 HSIEV 
42. ‘i WOGNEGGV 
Begs 
BaSs 
O88 a 
a= iS) 
a5 .° 
Be & 
OSnE 





229 























a es 
6: Bees 
4ileesH8 
< oO Oem 5. 
bs aA je) 
sy Ae ot S) 
af soee 
< ¢SSaA 
‘raynq poy WAM—YsT t ‘suurpreny oy} 4q podopio toy ‘19})nq Jo ner ut ‘MoALs oq Aum Surddup jo souvMoyeuy 
pla aoa 
I & y = — — — ra = v A = v -uem0M | “ep 
I § G ee — a = 61 = Vv T $ G - ws -myeg 
I & fa 0% —= = ‘4 — _ —_ rf & V = TMOUTO AA \ 
I & ¢ ¥6 ~ Z — — aa I & ¢ - uayy J APP 
1 g a sie ae 91 sa ae wi ae I 4 ¥ -ueuto 4, | “<ep 
I . c a — 91 — —— — “= ; a G - wep J -sanqy, 
I & ¥ <r ae = G 8 ol eae [ & 7 TATI0 AA ‘Aep 
I é ¢ _ sis ae z 8 ra a I § ¢ - wey J -seupe AA 
I & s Bere wast ef a Zit — p T g p -ueut0 A | “Aep 
T - G rae me ae aa a oe Vv I & c - wep fs -seny, 
I id y aes By Ls fp — — — I & + -ustI0Ay | “ABp 
ie ee Pome ag oe ee an < : g | - wows -woyy 
I f ¥ eae 3 = eer él wa Vv T = i -uau0 AA | ep 
I £ G “a ae cm ie al re i I t g - ue) -ung 
2 ‘ZO "SZO) "SZO "Sq "SZO *SZO 'SZO "SZO "SZO ta ‘Z0) sZO 
‘dnog | ‘surppng “soTqe} 
; “MO1g vad yong _| 080A cc) in a 
BOL 19} NG y pvoig ysl ~ ko 10 Beta doq}O 10 Tush pe yoo) vO ee eCe ‘soSV [[v Jo waguy 
org or 8 § $90}V}0 7 oY} IOF SoTq By, 
AIvpIq 6 ‘ON - 
"aadad ng . ‘MHNNIQU | ‘TSVANVaNG 





“panuyuor—osnoyyto AA oY JOy soyqey, Areqzory 





in i hl en ee tl Me Bi i SP 












































een A i ie A . a ee ee Ee ee ee Lee PC ee Tes es ee ee Ye ee Oe POPE OO PET a ee ith daddies 
do wankinods--oanodaico alt gob aeldeT yuadoits 
_ ‘yjorq pue dnos ur sureurel yoy 
Ao “PPTlOg SI FTP VOT, 1OF 
| sd qeout ora ur sonbiy 0} poppy 
ay pe ,— le {= - 78, {- sorqeyosoq | — | e | = - - - so{quye80 4 | 
| . cant AGA ' 16 0 ; x wel qa . 
) ) as 8 S - - .. - jyeouyeg | 4] = - “2 = on - SBod 
{ ! : 
. . é Wi FY v235 
== lot ae = = - yeouyeg | — 8 - - - -jyeow wey fp — 91 | - - - aU UBIPeISNy 
= ‘| “Std | 820 “St | “820 4 ‘Std | “820 | Peay “oly iN 
‘wOT[eE) ¥ | “UOT[ey ®B Ee | -adorey ® t 
0} JUSIpPeIsUy  ‘"yuerpersuy jo ’ 0} JUSIPELsUT  ‘quatporsay jo 0} JUOIpaISUyT ‘yuUoIpsIsUy FO 
youre uondiuiose(y pue oure Ny yore wojdiiosaq, pue oweNy yore uondiioseg pue ouleN 
jo Ayuuenty | jo Aqyavne | jo ApyuBNy | 
| ms tceebre | "HLOU BOS: *d09 
) Bc es 
i ‘SENSICAUUONT 
° , | | ic) AB 
) WAGNHaGdaV ) melee a 
: Pr : 
be Pete 
S$ 8295 
A Ee SA 
Sai Ae On o 
4 i'Sos a 
- 9 aR S 
So See 
© OSne 


231 


‘ b 
2 es - 
6. oH a ee" 
7,254 
-| 5808 
< Oss & 
a Sars 
a amg. 
Oona 


“SUBEPIBES) OY} OF 34919 
‘AVIQ LULIOY 











"EQQT f10G0{0Q PIE ‘YSLT of SUBIPTENL) JO UO1L4N[OSEY 


"PEST ‘1090199 WOT 
“ORRT ‘ART WYO ‘S1O1}0T prvog JWSeULULOAOY) [VOO'T 


"98ST “19q0490 


"suUvIPIeNy) JO prvog oY} jo zopio &q pur ‘pavog yueuuUIOAOy jeaory oy Aq Atpeuorstaoad pouorqoueg 


a 

















= | 2 5 2 ~ nop a=) VOtded tet - - ~— ATA 
coy 6 5 5 up ete ae v . . " —— Peoly 
ae Z - SUOIO PUB s}OIIVD —ONIadang Ory 
~~ a - - §0038]0q 
i e - - - = young 
—Sa TEV LALO A 
I wey hie : - La AN ieee: | ; ; 7 Set Ohel 
= I - - - BOT, _- G = - Jou UITBISNYy —ONIGGNg THag 
‘sig car ZO ‘syutg | *SZO ‘sqT | °8ZO 
"MOTB B "MOTIeX) B "OT[VX) @ 
0} JUEIPIISUT ‘yuotpersuy Jo 0} JUOTpoISUT ‘yuoIparsuy Jo 0} JUSTPIISUy ‘JUIIpoIsuy Jo 
youve uoldiioseq, pur ome Ny qyoua woydiose(, puv our yy yoo WoNdLIosaq pus oULeNy 
jo Ayyaent jo ApyueNny ; jo AqyaVnhy 
‘Va, | a, “MOLLG HSTUT ‘SONIaaAg 





Laren anes errs 





ntti nei nn aa A 


“poruiguoo—aquorpoaBuy 


pa pte le ca NPD 


App. A. No. 11. 


On an Outbreak 
of Epidemic 
Skin Disease ; by 
Dr. Copeman, 


(232 


IIL--REPORT ON FURTHER OUTBREAKS OF AN EPI- 
DEMIC SKIN DISEASE IN CERTAIN METROPOLITAN 
WORKHOUSE INFIRMARIES. 


During the summer of this year, and subsequent to the occurrence of 
cases of the unusual form of skin disease at the Bethnal Green and 
Shoreditch Infirmaries, which has formed the subject of the foregoing 
reports, a number of other and similar outbreaks of greater or less 
magnitude have appeared in certain other infirmaries and workhouses. 
Concerning these I purpose giving in the present report such information 
as I have been able to gather. 


Information having been received from the Medical Superintendents of 
two or three of these other institutions of the appearance of the disease 
in queston among the patients under their charge, it appeared desirable 
to learn, as nearly as possible, to what extent the malady had recently 
prevailed in the Metropolis. With this object, Dr. Downes addressed, 
in September 1894, a circular letter to the medical officers of each of the 
Metropolitan Infirmaries, asking whether any cases of the disease had 
been observed during the present year; what, if any, was their number ; 
and whether there were any cases under treatment at the time of 
writing. 

The replies received to this circular showed that although one or more, 
and in two instances a considerable number of, cases of the so-called 
“enidemic dermatitis”? were at the time under treatment, the disease 
had been by ne means so widely spread or as prevalent as might have 
been anticipated from various statements in reference to the matter which 
had found their way into the medical and lay press. 


Replies in the negative as to occurrence of the disease during the 
present year were received from the following institutions :— 


METROPOLITAN INFIRMARIES and WorRKHOUSES.—EPIDEMIC SKIN 
DISEASE. 


St. George’s Union Infirmary. 
‘5 » Workhouse. 
Holborn * 7 
. »»  Lnfirmary. 
St. Sagiour’s: «, 7 
= » (Three) Workhouses. 

Wandsworth and Clapham Union Infirmary. 
Mile End Infirmary. 
St. Pancras Workhouse. 

_ (St. Anne’s Home). 


¥5 Infirmary. 
Lewisham 9 
BA Infirmary (not yet open). 


Bethnal Green Workhouse. 
»»  4Lufirmary. 
Str and Union x 
» Workhouse. 
St. Mary, Islington. 
St. Giles-in- APs Fields and St. George, Bloomsbury, Workhouse. 
od <3 95 " Infirmary. - 
Camberwell Union (Gordon Road) Workhouse. 3 
St. John, Hampstead, Infirmary. 
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Whitechapel Infirmary. 
Greenwich Union Workhouse. 

A » Infirmary. 
Paddington Infirmary. 
Islington Infirmary. 


fs Workhouse. 
Poptar + 
St. Olave’s __,, (Tanner Street). 


” s infirmary. 
Chelsea Infirmary. 
New Wansdworth Infirmary. 

Parish Street Workhouse (Horsleydown). 
Lambeth Infirmary. 
» Workhouse. 
Westminster Workhouse. 
Woolwich Union Workhouse. 
. ie » Infirmary. 
Hackney Union Infirmary. 
re » Workhouse. 
Stepney Union, Ratcliff, Workhouse. 


On the other hand, the replies giving details as to presence of cases of 
the disease, either at the time when Dr. Downes’s circular was issued 
(September 1894) or earlier in the year, were received from— 


Stepney Union Infirmary ; 7 

St. George’s-in-the-East Infirmary ; 

St. Mary Abbott’s Infirmary, Kensington ; 
Marylebone Infirmary, Notting Hill; 
Fulham Infirmary (2 cases only) ; 

City of London Infirmary ; 

Camberwell Infirmary (1 case only). 


In addition to these must be mentioned Shoreditch Infirmary, on which 
I have already reported, and to which a cireular had not been sent ; and 
also the Marylebone Workhouse, the cases from which place had, I found, 
been passed on for the most part to the Infirmary at Notting Hill. Two 
eases also had been transferred from the City of London Union Work- 
house at Homerton to the City of Loadon Infirmary in Bow Road as 
suffering from “ dry eczema,” which were afterwards recognised as being 
of the epidemic variety. 


On receipt of the replies to Dr. Downes’s circular letter, J at once 
visited nearly all the infirmaries in which cases of the epidemic skin 
disease were under treatment, or in which cases had occurred earlier in 
the year, including the City of London Infirmary, whereat, since my report 
on it to the Board, several additional cases had occurred. I also visited 
the Marylebone Union Workhouse, as I learnt that Mr. Rayner, the 
Medical Superintendent, had there some cases under his charge which 
had not been transferred to the infirmary at Notting Hill. 


As theresult of my visits I found in certain instances that the number 
of patients actually suffering from the disease was somewhat in excess 
of that which had been supplied to Dr. Downes, either for the reason 
that cases had occurred subsequently to the date on which information 
had been sent to him, or that their nature had not previously been 
recognised. 

Subject to such additions, the number of patients attacked by epidemic 
skin disease during the present year, and also the number of deaths 
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Name of Institution. Cases. Deaths. 

St. George-in-the-East Infirmary - _ - - 126 | 17 
St. Marylebone 43 - - a =| 67 7 
Shoreditch ‘ - - = = | 66 6 
Stepney x - - - -/ 36 -—- 
City of London a - - - - 29 —~ 
St. Mary Abbotts, Kensington, Infirmary - - - 15 3 
Fulham Infirmary - - - - - a 2 2 
Camberwell Infirmary - - - - - - 1 -- 

Total - - - - - 342 35 











Krom these figures it appears that while the fatality rate has varied 
somewhat in the different institutions, the cases which have terminated 
fatally form 10°234 per cent. of the whole number attacked. 

It is possible, however, that the numbers (both cases and deaths) 
given above are somewhat too high, as, at the St. George-in-the-Hast 
Infirmary more particularly, certain cases are included. in the statistics 
afforded by Dr. Bowlan, the Medical Superintendent, in which no skin 
affection developed during the whole cause of the illness. Dr. Bowlan 
justifies such inclusion for the reason that the cases appeared concurrently 
with others in which a quiet typical rash presented itself, the symptoms 
being in all respects apparently identical, with the single, though not 
unimportant, exception of the usual skin lesion. The question being 
thus raised, it will be necessary to discuss it more fully further on in this 
report. It may he mentioned here, however, that if the cases in which 
no definite rash appeared—70.in number—be subtracted from the 
total cases notified from this institution, the figures, subject to such 
correction, will be 56 instead of 126, and. the: total. number of attacks 
during the year in all the institutions concerned. will be reduced from 
8420to 272; while ofthe 17 death in. this. particular institution (of 
ahich only six. eccurred in patients:who had presented a typical, rash), 
-Il, would have to. be» subtracted, leaving for -all.the institutions a 
corrected total of 24. 


ADDITIONAL FACTS RESPECTING THE History OF THE DISEASE. 


- In all probability the disease under consideration in this and former 
reports is by no means a new one even in this country.. At the time 
that Dr. Savill brought forward an account of the outbreak at the 
Paddington Infirmary, Mr. Hutchinson called attention to an epidemic 
which occurred in the Greenock Parochial Asylum in 1888. In America, 
Dr. Henry Blanc,* dermatologist to the Charity Hospital, New Oleans, 
published in 1892 an account of certain cases of what he terms Lrythema 
Lafoliativum Recurrens. Wis paper is specially of interest, however, 
because he gives an extensive bibliography of the disease, his references 
going back to a paper by Benjamin Gooch} in the “ Pivilosophical 
Transactions” for 1769. Among’ more recent writers on: the subject 


-are Leloir and Vidal,f who gave the name of Relapsing Exfoliative — 








* International Clinics, Vol. III., 1892. 
+ Account of a singular separation of the cuticle. — ie 
ft Traité descriptif des Maladies de la Peau, 1891. 8° livraison, p. 163. 
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Dermatitis to this disease, a fact of which apparently Dr. Savill was not 
aware when he himself proposed the very similiar one of General Ex- 
foliative Epidemie Dermatitis. The latter term, be it noted, makes no 
reference, as do those employed by Leloir and Vidal, and by Blane, to 
the proneness to relapse which Dr. Savill himself admits is ‘a marked 
feature of the disease. | 

In a recent paper{ Dr. Savill expresses the opinion that the term 
“epidemic skin disease,” which I have invariably employed in my reports 
in dealing with this particular malady, is preferable, as indicating the 
conditions under which the malady first attracted attention in this country. 
He further states that the name “ general exfoliative epidemic dermatitis,’’ 
besides being cumbersome, “is not altogether ‘appropriate.’ With 
reference to this point there is an undoubted advantage in the use of a 
term which does not entail the expression of any definite views as to the 
etiology, characteristics, or pathology of a disease concerning which 
unfortunately at present comparatively little isknown. For these and for 
other reasons the term “epidemic skin disease ” appears indeed to have 
generally commended itself. 


-~ The circumstances of certain of the outbreaks of epidemic skin disease 
at present under consideration were somewhat different from those of 
former outbreaks on which I have reported. Thus, in 1893, at. Bethnal 
-Green Infirmary, aid in the more recent outbreaks at the Shoreditch and 
St. George-in the-East Infirmaries, the disease suddenly attacked almost 
simultaneously a considerable number of inmates, all of whom had been 
practically confined for. sometime previously to the. particular institution 
where they were under treatment for, other diseases, mostly of a chronic 
nature. : - 

On the other hand, during the present. year more particularly, in certain 
other infirmaries, the cases have not arisen in so definite a manner, 
having been scattered over considerable periods of. time; while many 

-of the cases,-especially the earlier ones, have been. received from :out- 
side, as, for instance, from workhouses, Salvation Army © shelters, 
and private dwellings, for the most part of the poorest class.. Where 
this has been so, the type of the disease has, especially in some mstances, 
been of a decidedly mild character... More particularly was this. the case 
during the most recent outbreak at the City of London Infirmary, where, 
with 29 cases attacked, not a single death resulted. At the same time 
there has seldem been evidence of infection or contagion being conveyed 
from those suffering attack to the medical officers, nurses, or other 
attendants. At the St. George-in-the-East Infirmary, however, where 
the type of the disease was severe, and where cases cropped up in 
fairly rapid succession, as many as 10 nurses in all were attacked, beside 
_other officials: _ But whether these attendants owed their illness to 
personal infection it is not possible to say, as their attack may not un- 
likely have been due to some cause common to patients and attendants 
atike. 

From what has been stated, it will be apparent that the outbreaks of 
this epidemic skin disease which have occurred during the present year 
have presented certain different features.as regards their course and 
duration. Undoubtedly confusion of ideas with reference to the etiology 
of the disease has been fostered by the non-appreciation of these 
differences in the various outbreaks. This is a question which. will 





* “ Tancet,” Sept. 29, 1894, p. 732. 
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require further discussion later on in this report, in the section dealing 
with the possible eaciting causes of the disease. 

Ii may, perhaps, be again stated here that personal visits have 
been paid by me to all the institutions where more than one or two cases 
had occurred, and that I took the opportunity of myself examining as 
many of the patients supposed to be suffering from the disease as possible, 
in order to satisfy myself in each instance that the diagnosis of epidemic 
skin disease was justified. ; 

Certain cases there have been, as already mentioned, at St. George- 
in-the-East Infirmary, concerning the true nature of which considerable 
doubt may well exist, seeing that they at no time during the whole. 
course of their illness presented any recognisable skin affection. Dr. 
Bowlan, the Medical Superintendent, however, is of opinion that they are in 
reality to be regarded as cases of the disease in question, for the reason 
that all the symptoms from which they suffered, including malaise, 
sickness, and feverishness, were of similar character to what was 
observed coincidently in point of time in other patients who were 
undoubtedly the subjects of epidemic skin disease. ‘The interesting 
question of course arises as to whether these patients were not suffering 
from some concurrent madady of entirely different nature, such, for 
instance, as influenza. 

In reference to this question, Dr. Bowlan has supplied me with a 
memorandum, which I append to this report, in which he sets out the 
reasons which in his opinion justify the inclusion of these anomalous 
cases in the same category with those in which a definite skin lesion was 
commonly one at any rate of the most marked features of the illness. It 
was, indeed, the particular feature to which attention in the past 
has been mainly directed, as is obvious from the term (“ dermatitis ”) 
originally proposed by Vidal, Leloir, and Savill, as descriptive of 
the malady in question. 

Of the various outbreaks, the consideration of which ferms the subject 
matter of the present report, that which came under observation at the 
City of London Infirmary has been much tbe least severe, no constitu- 
tional symptoms whatever, according to the statement made to me by 
the Assistant Medical Officer, having been noticed in any of the patients 
attacked by the disease. The general mildness of type also of the 
disease at this institution during the present year is seen from the fact 
that not a single one of the patients attacked has succumbed to the 
disease. | 

These cases, 29 in number, were spread over a considerable period of 
time, the first having come under notice on April 6th, 1894, and the 
last on August Ist. All the persons attacked were over 50 years of age, 
and although in nearly haif the total number a relapse occurred at a 
longer or shorter interval, not one of those patients still in the Infirmary 
who had suffered attack in the previous year again contracted the 
disease. ! 


‘Towards the end of my investigation I learnt that cases of epidemic 
skin disease had recently come under notice at the Stepney Infirmary ; 
but on visiting the institution I found that the present Medical Officer 
had only been appointed recently, and that no records were available. 
As far as could be learnt, it appears, however, that the cases, compara- 
tively few in number, had appeared one at a time, extending over a 
period of nearly seven months, that none of them had been of severe 
type, and that in all probability some had been admitted from outside 
while actually suffering from the disease. 
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What has been said under this heading in my previous reports, fOr ce Bpidemie 


_ the most part applies equally in the case of the outbreaks which have Skin Disease; by 
been the subject of investigation during the present year. ‘See 


A.—PREDISPOSING CAUSES. 


1. Age.—With reference to this point it has been almost the universal 
rule that no persons below middle age have been attacked. Only a 
few exceptions have come under notice. Thus, for instance, at the St. 
George-in-the-East Infirmary the very first person in whom the disease 
asserted its presence was an infant at the breast. This child, which 
was in the lying-in ward, was found on July 19th to present a definite 
rash, which on the following day showed itself also in the case of this 
child’s mother. At the Marylebone Infirmary a boy, four years old, 
who was under treatment for rickets, was attacked on September Ist; 
while in a recent outbreak at a workhouse outside the metropolitan 
area, two newly-born children were attacked with the disease, whereas 
the mothers, according to Dr. Vallance, “did not contract the 
‘“« disease.” 

Advancing years, as already stated, seem to cause a greater predisposi- 
tion to attack, and many of the patients who have suttered from the 
complaint during the epidemic have been 70, 80, and in some cases as 
much as 90 years of age. ‘Tables are appended showing, for those 
Tnfirmaries where the greater number of cases have occurred, the incidence 
of attack at each of several age-periods. 


2. Sex.—The tables referred to above also show for each sex the 
proportion of persons attacked at each age-period. In this. connexion 
it will be observed that, looking to the total number of those attacked 
amongst the occupants of these two Infirmaries at the commencement 
of each of the outbreaks, the incidence of the disease has been somewhat 
heavier on the male than on the female sex. 


3. Previous Ill-health and Hospitalism.—lt has been abundantly 
evident that persons suffering from chronic and debilitating diseases, 
particularly if they are at the same time of advanced age, are far more 
liable to attack than persons in the enjoyment of good health. This 
fact has been specially obvious in those instances in which Workhouse 
and {nfirmary form practically one building, the attack-rate on inmates 
being invariably much higher in the latter than in the former portion of 
the institution. In an earlier epidemic at Bethnal Green, on which [I 
have already reported, certain persons in attendance on the patients, 
including the Medical Superintendent, were attacked by the disease, 
and in the latter outbreaks at present under consideration a few similar 
sncidents have been recorded. Thus, at the Marylebone Infirmary a 
porter, who about the time of the first appearance of the disease during 
the present year had been put on bath-room duty for some weeks, con- 
tracted the disease: whileat St. George-in-the-Hast Infirmary, as already 
noted, no less than eight nurses suffered from the complaint in the 
Infirmary itself, and two other nurses at the Workhouse, in addition to 
the labour master, and the assistant matron. T was unable to learn 
whether in each instance those who had thus been attacked had pre- 
viously been more or less out of health, but the mere fact of the extra 
strain involved by the sudden occurrence of numerous cases of this 
disease, with the consequent increase of work thrown on the staff, renders 
this not improbable. ‘igy> 
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It would also appear that the cubic. amount of air space per patient . 


provided in the wards is of considerable importance in reference to the 
spread of the disease, as is also the aggregation of patients suffering 


from the disorder when the type is severe. At the City of London’ 
Infirmary the Assistant Medical Officer is further of opinion that the 


virulence of the disease tends to become greatly increased when the 
patients suffering from it, are brought together in a single ward (one for 
each sex) for purposes of isolation, At the same time, however, he 
considers that under the circumstances the ‘disease is, as a rule, more 


likely to run a shorter course (averaging about three weeks in such as: 


recover) than when it appears in milder form in the first instance. 


4. The particular malady for which patients were being treated 
previous to invasion of the system by this disease, appears to exert little 
or no influence in determining the attack. Of the cases sent to the 


Infirmary from the Marylebone Workhouse, the majority had previously 


suffered from gout, but this did not hold good with reference to other 
institutions. Apparently any diseases that are debilitating are about 
equally likely to have superadded to them an attack of the pecular skin 
disease under consideration. | 


5. General Sanitary Condition of the Institution.—In the case of the 
Bethnal Green outbreak, as I have stated in a previous report, it ap- 


peared hardly. possible but that the extent of the epidemic and the. 


severity of type witnessed in the case of many of the patients affected, 
may have depended in some measure on the fact that the sanitary con- 
dition, and also the general arrangements for attendance on and treatment, 
of the patients in this Infirmary, leave much te be desired. In another 
connexion also, attention was directed to the fact that the Regent’s Canal 
which was in a very foul condition, passes within about 50 yards of the 


Infirmary at one point, where indeed is situate the ward in which the 


first patient to be attacked was being lodged. 


Jn the majority of the other institutions in which the epidemic skin 


disease appeared in 1894, in less [severe form, the general sanitary 
conditions, as also the arrangements in connexion with the treatment of 
the patients, are decidedly superior to those which were found ‘to exist 
at the Bethnal Green Infirmary. It is perhaps worthy of note, how- 


ever that the St. George’s-in-the-East Infirmary, which has experienced _ 


heavy incidence of the disease in severe type during the present year, is 
on a site which Dr. Bowlan, the Medical Superintendent, regards as 
saturated with moisture. He points out that the Infirmary is built on 
low-lying ground, surrounded on three sides by extensive docks, while 
on the fourth side, and within .a comparatively short distance, is the 
River ‘Thames. Whether or not the general conditions of site of this 
Infirmary had any causal connexion, direct or indirect, with the outbreak 
there of skin disease it is impossible to say, but the possibility of such 
relationship appears worthy of future investigation. 


B.—Excrting CAtvsEs. 


1. Food.—In my previous reports on the etiology of epidemic skin 


disease as observed more particularly at the Bethnal Green and the 
Shoreditch Infirmaries during the years 1893 and 1894, I have called 
attention to certain facts which appear not inconsistent with the theory 
that some particular article or articles of food may have had, in some 
instances at any rate, causal connexion with the outbreak; and further 
that of the various articles comprised in the dietaries of these Infirmaries, 
milk is that on which suspicion has mainly fallen. 1 welt 


ee 
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In the more recent prevalence of the present year, this question has 
again cropped up, and it is therefore desirable to discuss the various 
circumstances which tend either tc support or, on the other hand, to 
negative, inference of conveyance by such means of the specific poison 
of the disease in question. I again directed special attention to all the 
various articles of food contained in the different dietaries in use in the 
infirmary and Workhouse respectively. It soon, however, became 
apparent that of these, practically all could be excluded with the solitary 
exception of milk. aes 


Various suggestions however have been made as to other channels. by 
which the skin eruption and other symptoms of the disease might. have 
been brought about, among which may be mentioned the condition of 
the drinking water in use and irritation of the skin referred to various 
articles of clothing, such as coarse undervests, or from new nightdresses 
worn before having been washed and so still containing in their texture 
a considerable amount of size or other stiffening material. Careful in- 
vestigation, however, of the circumstances of each individual outbreak 
has completely failed to afford any evidence whatsoever in support: of 
such inferences. So too with milk, in certain of the more recent out- 
breaks, especially at the City of London Infirmary, the Kensington 
(St. Mary Abbott’s) Infirmary, the Fulham Infirmary, and probably also 
the Marylebone Infirmary, it appears improbable that the outbreaks 
observed in these institutions were set going by this agency. On 
making investigation of this question at the above Infirmaries, I was 
informed in each instance that as far as was known the milk had been 
of good quality, and that no noticeable change for the worse had been 
observed ian the supplies received during at least a month previous to the 
appearance of the first cases of the disease, and that there had not been 
any complaint either from members of the staff or from patients with 
reference to the condition of the milk during a similar period. 


At two of these Infirmaries all the milk served out to the patients is 
‘“‘ boiled ”’ previous to use, although in one of these two institutions such 
is not the case with that portion of the general supply which is reserved 
for the use of the resident staff. In these instances, supposing that the 
milk is really brought to the boiling point and kept for a time at such a 
temperature, it is probable that any micro-organisms previously present 
in it would be destroyed by the process. It should be borne in mind, 
however, that boiling would not necessarily destroy the dangerous 
properties of a non-living chemical poison, supposing such to have been 
introduced in some way or other into the milk. ‘The fact also that 
where the milk used for the patients was boiled while that of the staff 
was not, those who suffered from the disease in question were neverthe- 
less found practically among the patients alone, does not carry as much 
weight as at first sight might appear to be the case, seeing that attacks 
are in almost every instance confined to the aged and debilitated. 


It deserves to be noted, however, that in the case of those institutions 
in which such information as I was able to gather did not tend to impli- 
cate the milk service, the epidemic disease did not attack a large number 
of patients simultaneously as in the case of the previous outbreak at 
the Bethnal Green Infirmary, and at St. George-in-the-Kast Infirmary. 
Tn the last-named institution the first case was quickly followed by a 
number of others, scattered all over the Infirmary, which therefore made 
it appear highly probable that attack must in all these cases have 
been brought about by some common cause which, however, was not 
apparently operative in the adjoining workhouse. 
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On inquiry at St. George-in-the-Hast Infirmary, I found that the only 


Onan Outbreak articles of diet which were practically common to all patients therein 
of Epidemic py Were water, milk, and bread. Of these the water, which is obtained from 


Skin Disease ; 
Dr, Copeman. 


the mains of the East London Water Company, is used not only in the 
Infirmary but in the Workhouse as well. The same statement holds 
good with regard to the bread, of which sufficient is made and baked 
in the Werkkouse for the use of inmates and staff of beth portions of the 
institution. Milk, however, although contained in the dietary of all 
patients in the Infirmary, finds no place, with the exception of a very | 
small quantity given in tea, in that of the Workhouse inmates. For this 
reason I turned my attention chiefly to the source, amount, and quality 
of the milk which had been supplied to this Infirmary for such time prior 
to the appearance of the first cases as would afford an ample allowance 
for an antecedent period of incubation of the disease. At my request 
the contracts for milk supply to the institution for the past two years were — 
produced. On looking over them with the steward J was not a little 
interested to find that on July Ist, 1894,* about a week previous to the | 
appearance in the Infirmary of the first cases of the epidemic disease, not 
only had a change in the contract been made for the first time for a 
year and a half, but also that the contract newly accepted was that of 
Messrs. A—-—, a firm of purveyors to whom I have referred as having 
supplied milk to certain other institutions in which I had had occasion 
to investigate the circumstances of previously occurring outbreaks of 
epidemic skin disease. 

The Medical Superintendent informed me that from the first day on 
which the new milk supply come into cperation he had noticed that it — 
was of obviously inferior quality to that which had previously been in 
use. But although the amount of cream was estimated daily, no detailed 
chemical analysis appears to have been carricd out, even though, by a 
process of exclusion, Dr. Bowlan, soon after the appearance of the first 
cases of the disease in the Infirmary, arrived, as he informed me, at the © 
conclusion that the milk supply must have some causal relationship to 
the disease which had attacked in rapid succession so many of his 
patients. | 

So impressed indeed did he become with this conviction, that on 
August 13th, 1894, he caused Nestlé’s condensed: milk to be substituted 
in the Infirmary for the milk which was then being supplied by Messrs. 
A——. About three weeks later, namely, on September 9th, 1894, 
with the consent of the Guardians, Nestlé’s milk was taken exclusively 
into use for the whole institution. This further change was adopted for 
the reason that several officials of the Workhouse staff who, unlike the 
inmates, had been in receipt of a daily allowance of Messrs. A——’s 
milk of greater or less amount, had become attacked by the prevalent 
disease. , 


As further evidence of the part probably played by ingestion of the | 
suspected milk in the causation of the skin disease at this particular 
institution, may be mentioned the fact that within a week of such milk 
supply bemg stopped the number of cases of disease commenced to 
abate. 

A much smaller secondary rise occurred in this institution in the 
number of attacks during the week ending September 15th, 1894, after — 
which, as is seen by reference to the chart appended to this report, the 
numbers in each instance again fell below normal. 


——— : 


* T have since learnt that the new.supply actually commenced on June 29th, 
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‘attacked, practically corresponding with the commencing use and On an Outbreak 
withdrawal respectively of a particular milk supply, is of much interest, of Epidemic 


<lisease had in reality some causal relationship with exceptional condition 
of the milk supply, the exact nature of which remains at present undeter- 
mined, but which has hitherto been observed to be for the most part a 
concomitant of a bad quality of milk. 


At Marylebone Infirmary, with the object apparently of testing the 
value of the “ milk ” theory, the ordinary contract milk was eliminated 
from the dietary of certain of the patients only, but curiously enough, the 
patients selected were those who had already become attacked with 
epidemic skin disease ; milk was not, as might be inferred from a state- 
ment appearing in one of the medical periodicals, eliminated from the 
Infirmary diets altogether. Indeed the medical officers of the institution 
(where by the way, as I have already stated, I was unable to gather any 
evidence implicating the milk supply) do not appear to have fully appre- 
ciated the point at issue, and as a matter of fact, the disease went on 
spreading in the infirmary. I was also told that no apparent alteration 
in the progress of the disease was obvious in those particular patients who 
had been put on Nestlé’s milk in place of the ordinary supply. Suppos- 
ing that milk had indeed been in this Institution the carrier of infection, 
it is obvious that such change, limited as it was to a few persons already 
attacked, could have exerted no influence on the progress of the epidemic. 
The experience therefore of the Marylebone Infirmary in the matter of 
milk cannot be held to in any way neutralise the apparently positive 
evidence to be derived from the history of the epidemic at Bethnal 
Green, Shorediteh, and St. Geor ge-in-the-East Infirmaries. 

Although the use of Nestlé’s condensed milk has now been discontinued 
at the St. George-in-the-East Infirmary, the milk contract, which existed 
at the time of the commencement of the recent epidemic, has been 
determined by the Guardians. The same statement holds good with 
reference to the milk contracts in the case of the Bethnal Green and 
Shoreditch Infirmaries, the firm of contractors being the same in each 
instance. These facts show that at any rate much good has resulted 
from the attention which has been directed to the poor quality of much 
of the milk supplied to the Metropolitan Poor Law Infirmaries, even 
though the thesis as to a possible causal relationship between such milk 
supplies and the appearance in certain of these institutions of outbreak 
of epidemic skin disease, may not be considered to be capable of 
demonstration. 


2. Personal Infection.—Reference has already been made to the fact 
that those epidemics in which the milk supply fell under suspicion as 
having played a part in the causation of the malady, differed in some 
notable particulars from others in which such was not the case. In this 
latter category may be included the more recent outbreaks at the City 
of London and the Marylebone Infirmaries. 

With reference to the City of London Infirmary it is at any rate a 
curious coincidence that the first person to be attacked during 1894 was, 
at the time of onset of the disease, sleeping not only in the same ward, 
but actually in the same bed, that had been occupied by the patient who 
had been the first to suffer attack in the previous year. The majority 
of subsequent cases which broke out, not only at this institution, but at 
the Marylebone Infirmary also, occurred, for the most part, in wards 
which had been invaded during’ the previous year, and this notwith- 
standing that some of the wards had, at any rate, been submitted to 
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some process of disinfection during the interval of freedom from the 
disease. | pig 3 

_ Whether or not such occurrences can be taken as affording evidence 
of the retention of infectivity in these particular wards it is difficult to 
say, but the fact is worthy of record, particularly in connexion with 
circumstances which appear not inconsistent with a belief that the 
disease under consideration is of a more or less infectious nature. 

This question of infectiousness I have already discussed in my'report on 
the outbreak of 1893 in the Bethnal Green Infirmary. In this place, 
therefore, I need only add that in one marked instance already mentioned, 
that, namely, of a porter at the Marylebone Infirmary, who contracted 
the disease subsequent to having temporarily been put on duty in the 
bath-room, and who consequently came into close contact with a number 
of cases admitted with the disease upon them, it appears highly probable 
that his attack was brought about by personal infection from one or other 
of the subjects of the disease with whom he had come in contact. | 

The recent outbreak at the Marylebone Infirmary is peculiar also for 
the reason that a number of the cases included in the tables appended 
to this report, were, when admitted (in many instances from the work- 
house) actually suffering from the disease and may therefore have 
been the means of spreading the disease throughout the institution. 
This was so in a marked degree on the female side, where, out of a total 
of 26 cases, no’ less than 12 were transferred to the Infirmary from the 
Workhouse because they had become attacked by the disease in question. 
Thus of the first.eight women who came under treatment for the disease 
in the Infirmary, six were admitted there from the Workhouse, the admis- 
sions dating from June 12th, 1894. 

The first case, however, to arise in the Infirmary in 1894 was one on 
the male side, the patient being a man who had been admitted there 
more than a couple of months previous to the appearance of the disease. 
He was, at the time of his attack (June Ist, 1694):in Ward H. 3, in 
which there had been several cases during the previous year; and on 
making inquiry into the matter I learnt that this particular’ ward of the 
Infirmary had not been thoroughly disinfected in the interval, as had 


others in which former cases had been treated. i 


Neither of the next two patients on the male side contracted: the 
disease in the Infirmary. One was: admitted from outside on June 8th, 
while the other was transferred from the Workhouse about’ a fortnight 
later. Both were suffering from the disease at the time of their admission 
to the institution. : 

In all, 41 cases were treated on the male side of the institution, of 
whom all except five apparently contracted the disease, subsequent to 
their admission. The outbreak extended over a period of about, four 
months, the cases cropping up at.more or less irregular intervals between 
June Ist and September 22nd, the greater number (23 out of a total of 
41) occurring during the month of August. gover bn! 

Ail the cases treated at the Marylebone Infirmary during this period 
of time were of a comparatively mild ‘type, and there occurred, among 
them no such, general elevation of. temperature as was observed. among 


the:patients during the epidemic at St..George-in-the-East. Infirmary. 


Of the eight deaths which, occurred: in :this institution among patients — 
suffering from the disease, the.Medical Superintendent does not appa- 
rently consider that in any instance was: the epidemic skin. disease the 
sole or even. the chief cause of the fatal result. Fel ‘ 

.. 8. Relapses.—Notonly in the outbreaks at present under consideration, 
but in former years also, a certain number. of cases presented. themselves _ 
concerning which there has appeared reason for believing that they had 
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on one or more, previous occasions suffered from similar attack. .. .Relapses 
at'interval,of.a few weeks from the. primary attack have, been: put. on 
record ina large number of cases since attention was, a few years,.ago, 


first. directed in this country to. tke peculiar and. special, features.of , the jy 


disease, but it is not unlikely that the true nature of) attacks, separated 
by periods extending backwards, over months and years, has hitherto 
, passed unrecognised in many instances. 

The admission to an Infirmary of such cases during an. interval. of 
freedom from the disease, and its re-appearance during their. stay in the 
institution, might, supposing the disease to be of an infectious nature, 
well account for its subsequent appearance in,one or. more. instances, 
without any cause for its outbreak being obvious. 3 
»« The possibility of relapses of this.malady after considerableintervals 
of time .is supported by the experience of. observers both on, the 
Continent and in America; and during the recent. outbreaks I have been 
assured by several patients that they had suffered on one or more previous 
occasions from attacks, exactly similar, as far as they could judge, to that 
for which, at the time of making such statement, they were,under treat- 
mént.. Although, as far as I am aware, no English observer has up to 
the present, called attention to this peculiarity of the disease, it. will.I 
think be admitted that patients could hardly be mistaken in their account 
of such marked symptoms as a general skin-rash, accompanied often by 
intolerable itching, preceded usually by general malaise and. followed by 
profuse desquamation. 

Further, if. the recent experience at St. George-in-the-Hast Infirmary 
may be taken as a-criterion, the malady does not by any means exhibit 
one universal. type, and consequently it is all the more likely that 
outbreaks. may. on, occasion have been brought about by the treatment in 
an institution, among numbers of persons susceptible by reason of age 
and debilitated system, of a patient suffering from the disease in 
unrecognisabie form. - 

~ It would indeed appear not unlikely that the skin-rash, if one of the 
most frequent, is not an absolutely essential concomitant of the general 
constitutional disturbance, and vice versd; and that, like influenza, the 
disease may exhibit in excess, now one, now another, of various symptoms 
‘pertaining to it, even within the compass ofa single outbreak. It would 
also appear to resemble in certain respects such diseases as malaria and 
syphilis, in that its hold on the system may apparently persist, with only 
‘occasional manifestations, foran indefinite period. 

December 1894. S. Moncxton Copeman. 


PRELIMINARY Nore oN OBSERVATIONS ON THE PATHOLOGY OF 
“EpipemMic, HozEMA” DURING THE YEAR 1894, BY FREDERICK 


W. Anprewes, M.B., M.R.C.P. 


I was considerably hampered in my work on this subject in 1893 by 
difficulty of obtaining suitable material. ‘This year,this. has not. -been 
the case; by help of the Medical, Superintendents of .the Shoreditch, 
St. Marylebone, and Kensington Infirmaries, I have been able to make a 
number of observations on acute cases of the disease, and in. some cases 
I have-been fortunate enough to secure ample material, from post-mortem 
examination of persons in whom attacks had proved fatal. The micro- 
scopic examination of much of. this material I have not yet had time to 
complete, and. I propose here to summarise.only the bacteriological side 
of my observations. . 84nd ) ve ri 
»o-In-my-previous report I was.compelled to arrive at the conclusion 
that there was no evidence of the constant presence of any one specific 
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micro-organism in cases of the disease, and I was inclined to believe 
that this was owing to lack of suitable material on which to work. This 
year I have examined 13 acute cases—some of them more than once—by 


Skin Disease; bY improved methods suggested by wider experience ; but I have to record 


Dr. Copeman. 


Dr. Andrewe’s 
Report. 


an equally negative result. 

The methods employed consisted in microscopic and cultural exami- 
nation of the blood from acute cases, and of fragments of skin, excised 
in all instances with the patient’s consent, from the seat of disease at a 
very early period, sometimes within one or two days from the first 
appearance of the eruption. IJtis on observations of the latter kind that 
special stress should in my opinion be laid, inasmuch as the constitutional 
disturbance seems to bear some relation to the extent and severity of the 
skin affection ; whence one may reasonably assume that, if the disease 
be due to a specific micro-organism, it is in the affected skin that it is 
most likely to be found. Fearing that my negative results might be due 
to the use of too powerful antiseptics in sterilising the skin, I have 
abandoned ‘the use of perchloride of mercury and carbolic acid, and 
contented myself with thorough washing with soap and water, followed 
by cleansing with absolute alcohol, which was allowed to dry up before 
the fragment of skin was excised. 

In seven acute cases skin fragments were excised, after surface 
sterilisation, from the actual seat of the disease ; in another case large 
pieces of skin were, immediately after death, excised from an acute fatal 
case. Cultures were made immediately—-on various nutrient media in 
all these cases ; details will be given later in my complete report. The - 
results were that in five out of the eight cases the cultures remained 
absolutely sterile; in one case in which the skin had been imperfectly 
sterilised several species of staphylococci grew ; in two others, a white 
and a yellow staphylococcus grew respectively, the number of colonies 
being very small. 

In eight cases cultures were made from the blood. In five of these 
the cultures remained quite sterile; in ihe other three--one or two 
species of cocci grew. 


In three cases I had the opportunity of being present at post-mortem 
examinations of fatal cases of the disease, but in two of them 48 hours 
had elapsed since death, and so many putrefactive organisms were present 
that no satisfactory results could be obtained, though it is noteworthy 
that cultures from an enlarged femoral lymphatic gland in one of these 
cases remained sterile. The third case was an exceedingty favourable 
one—as death occurred on the eighth day from septicamia—the rash 
being fully out at the time. I was able to excise pieces of skin within 
twenty minutes of death, and the post-mortem examination was made at 
the earliest opportunity after death. Here, however, the skin cultures 
remained absolutely sterile, and cultures from the heart blood and spleen 
yielded some four species of staphylococcus, together with a few con- 
taminations derived probably from the air of the post-mortem room. 

The last observation which I have made consisted in inserting beneath 
the skin of a rabbit’s ear a fragment of skin excised froma mild but 
recent case of epidemic eczema. The wound healed at once, and after 
the lapse of two to three weeks a slight scaliness of the skin appeared in 
its neighbourhood, while towards the base of the ear a definite eczematous 
patch appeared. ‘l'his, however, vanished after about a week, and 
attempts to inoculate other rabbits have been so far unsuccessful. © 

I would add that, so far as my own observations have gone, I am not 
satisfied as to the infectiousness of the malady. This one experiment 
on the rabbit affords the solitary instance which has fallen under my 
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own observation, in which the disease appeared experimentally com- 
municable, and I do not wish to lay much stress on a single experiment 
in which the result was at least equivocal. 

The conclusion which I have reached as the result of the bacterio- 
logical examination of cases of the disease, during the present year, thus 
confirms, from fuller data, that which I reached in my previous report. 
I can find, in the majority of acute cases, no organisms present either in 
the blood or in the affected skin; where micro-organisms have been 
found they have been of no constant species, but have included various 
sorts of staphylococci—some of which at least are normal inhabitants of 
the human skin, while others which I have tested have no pathogenic 
powers as regards rodents. ‘T'wo possibilities suggest themselves. If 
the disease be truly infectious it may be due, as in the case of certain 
specific fevers, to a micro-organism which cannot be stained by any of 
the methods in general use, or grown artificially on any of the cultural 
media at our command. Or, in the second place, although epidemic, it 
may not be infectious, and may depend not on any micro-organism at 
all, but on some chemical poison present in tood, or in some way intro- 
duced into the body of inmates of certain workho:ses and infirmaries at 
certain times of the year. Analogy with allied skin affections, such as 
ordinary eczema, of the microbic origin of which we have no valid 
evidence, would suggest, perhaps, the latter view, and accordingly it 
would be satisfactory to obtain more convincing evidence of the com- 
municable nature of the disease before we commit ourselves to a belief 
in its bacterial origin. 





ADDENDUM A. 


Letter from Dr. Bownan, Medical Superintendent, St. George-in-the- 
East Infirmary, with reference to the Diaanosis of ANomaLous CasEs 
of EprpEmic DisEasE. 


Infirmary, St. George-in-the-Hast, London, E., 
Dear Sir, November 3rd, 1894. 

I ENCLOSE some brief and very imperfect notes of a few more cases 
which I think bear upon the question of the presence or not of influenza 
as a factor in the epidemic of skin disease, &c., here. 

(1.) The main objection to the infiuenza theory has always appeared to 
me to be the prevalence of vomiting or diarrhoea, or both combined, in so 
many of our cases. For these symptoms are clearly neither common in, 
nor typical of, influenza. 


~ Of the 126 cases— 
t (48, or 88° 0 per cent., vomited. 
8, or 6°35 per cent., had 
diarrhea, 


ae i | 11, or 8°7 per cent., had both 
67, gastric or enteric symptoms 2 vomiting and diarrhea. 


———s, 


or both. 4% 
1262 | 67, or 53:0 per cent., had either 
|—— vomiting or diarrhea or 
L both. 


59, no alimentary sign of 
enteric fever or diarrhea. 
— 
| 126 


In fact, the vomiting was so prevalent, that I began to suspect irritant 
poisoning, and tested the beef tea and broth for copper (being cooked in 
copper), but found no trace of such metal. 5 sit 

The milk then (which had always been viewed with suspicion from when 
the contract changed on June 29th) was then regarded as the cause. 
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(2.) And taking the view that the great improvement which followed the. 


use of condensed milk on and from August 13th was due to this change in 


the dietary I do not see how the influenza theory can be held, excepting on 


Skin Disease; by the ground of coincidence, and this 1 think the vomiting and urticaria 


Dr. Copeman. 


disposes of. 

(3.) Again, the cases without rash were not all febrile (vide cases 8, 4, 5), 
and yet in most of these cases vomiting was present, thus excluding the 
possibility of this symptom being simply the reflex of a medulla disordered 


by blood at a febrile heat, or, in other words, a part of a ‘‘ general: 


malaise.”’ 10 
(4.)- Again, in some cases the ‘‘ rash’ only appeared late (vide cases. 2 


and 5), and was often only very trivial and slight, thus suggesting that the: 


more serious early vomiting (or anorexia or fever) really represented the full 
initial force of the microbe and its toxins, which had either thus exhausted 
themselves or had rendered the tissues immune. For if it were a totally 
different disease one would expect that the skin disease following after 
would be aggravated and not mitigated. at 


(5.) Again, these late rashes were often represented by a dry and des-" 


quamating condition of the skin (case 2), and in such a case it isreasonable 


to suppose that the primary state had abated and that the primary illness. 


was the same disease. 

(6.) Again, some of the cases might have shown the rash had they lived 
longer. For some few only survived a few days. 

Vide cases of — 

Isaac B., attacked 27th July, died 30th July. 
Hannah K., attacked 28th July, died 31st July. 
Daniel D., attacked 21st July, died 30th July, &e. us 

(7.) A heemorrhagic tendency existed in common in both class of cases. 
Of course hematuria, &c.,is described in influenza, but I take it that most 
people have found it to be very rare, 

Thus— ‘ 

"O*°Bridget D., 382. Vomit streaked with blood. Git Aah 
QO. David B.,'61. Slight hemoptysis, witha temperature’of 103° F. 
Vomiting and diarrhea. : ; uri iM 
O. Hanial D., 47.. Profuse epistaxis, 
O. Margaret A., 80. Heematuria. 
» QO. Eliza R., 67, Heematuria. t 
vo R.-John D., 32... Heemoptysis and shght hematemesis: ~. 4. © jatdy: 
R. Joseph W., 54..-Hpistaxis, i Yodo & he 
O. ee C., 27. Diarrhoea (bloody febrile)... Is.pregnant, and has 
piles. . urie alav sic ait aan 
O. Amelia W., 58. Heemorrhage from rectum, ati 
O. John H., 48. Diarrhoea and melena. a . ‘ove 100 
R. Robert F., 61. Several attacks of vomiting with | slight 
heematemesis. oe 

In addition, petechiz and similar blood extravasations in the skin 
occurred in some cases. 

(8.) It has been. stated by Dr. Savill that the temperature was never 
elevated in his cases unless in the presence of ‘“boils” and such like local 
processes. But the chart of C., No. 1, shows that a high’ temperature may 
accompany the rash without any boils. For Catherine C.,even supposing she 
had.influenza, had no pulmonary complications, and her temperature could 
hardly have been elevated for so long a period, except by the presence of the 
cutaneous affection, which was clearly a general exfoliating dermatitis. And 
the possibility of influenza having infiuenced the type of the skin disease, e.g., 
that a true influenza rash should accompany and modify the other dermatitis 
is, I think, more theoretical and open to doubt than the proposition that 
we have one disease to deal with, although somewhat protean in character. 

o Again, I enclose chart, Case 6; which is that of Pard:S., who was attacked 
three weeks after her confinement.: 'Thiswoman did not appear to have 
headache or other influenzal symptoms, * yaad 








s O2No rash. Eis 2 Pee + = Rash. 5 eo ¢wrag" Sit 


Oia: 


Lat © MEE eee 


24:7 


She always looked,and: appeared comfortable.,,..Unfortunately,;she,could Avp..A. Ay Now dis 
not speak English, Graaiilin K0 
She at no time suffered from. boils, yet. she hoe a SD naiiceanilcs +, att of Holieniea eee 
of temperatures; so, that)L consider. Dr.. Savill’s..ew .cathedra,statement.on.. Sin Disease ; yy. 
_ this point is decidedly hasty and, wrong. r. Copeman, 
Her child, on the.other, hand,, who had.a very. marked. attack of the. 
* Re type of the disease, had no fever. 
(Compare Cases.7-and 8. , 
Dr.. Sayill states,.too, in his.book that.some of hisnurses. had, observed 
influenza-like symptoms at Paddington, which he apparently discredited 
and ignored. | 
I have not been able to fix any definite time from onset to appearance of. 
rash... But in several cases this has been-from.12.t0 16 days, 13 or.14.days: 
being: the most frequent.. 
Onuthe other hand, these were in many.cases apparently simultaneous. 
Trusting that hhose, ean notes AL at. any rate, be of some. slight..use. 
to you, 
ie A Se 4 I beg.to remain, &c. ‘ 
ae ‘Copeman. ahiea woltay . Signed) is Manoys Mi. Bow.an. 


ADDENDUM B. 
ST. GHORGE-IN-THE-HAST INFIRMARY. 


US Oase~b. 


Name : Catherine C , aged 36, 
Admitted : June 19th, 1894. 


Has ong in Infirmary on several occasions with lead colic, sickness, and 
anemia. Always made a good recovery. 

On dune 19th, 1894, she was again admitted asa case of plumbism. She: 
stated that she had been working on odd days at the white-lead works. 

-She.complained of abdominal pain, but there.was no acute'eolic. . Appe- 
tite poor. . Does not sleep well; She-is stout, but anzmic. There is.a 
faint ‘‘ eum line.”’ pave 

_ Heart, normal. Lungs, normal. 

Urine, sp. gr., 1° 019, acid. No albumen. 

“She was put on saline aperient mixture; 

_She gradually improved and her pecs was eos normal. f 

“On June 26th:she was put on No. 1 (full) diet, and a ferruginous tonic 
and aperient was prescribed. She had progressed very satisfactorily, and: 
was able to be up all day. She assisted in the ward work and was. practi-, 
cally. quite well until July 24th, when her appetite failed and she requested 
that she might be put on No.3 diet. Otherwise she was quite well and 
went about as usual. 

Late on the evening of the 28th July, however, she was attacked. with 
diarrhea and vomiting (is on aperient medicine). Her temperature was 
slightly febrile, 100°2°. “ La grippe’”’ was provisionally diagnosed and she. 
was ordered a. saline mixture, 

The next day (July 29th) patient was decidedly ill. The face was firishod 
and the tongue covered with yellowish fur. She complained of headache, 
back-ache, and general malaise. There was no evidence of rheumatism. 
though she complained of painsin her limbs. The throat was normal. 
She was given a mixture of antypyrin and quinine atll p.m... 

Patient continued thus in a febrile and prostrate condition with no 
appetite, a dirty furred tongue, headache, and general soreness, &c., until, 
the 11th August, when her face became swollen and erythematous (but 
no cedema), and a rétheln-like rash appeared over the body and limbs..;,On 
the arms and forearms, however, there were in addition large wheal Ys 
callggiions of papules which . gaye | rise toa good deal of itching. . No 
vomiting. ; 

On August 12th she was ordered Nestlé’ é'a milk (urgent) and oxdinary 
milk was cut out of her dietary altogether. asd 
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August 13th. Feels much better. Rash still present. August 16. 
Tnunction with Ol. Eucalyptus began as the rash still persists. August 
17th. Felt sick but did not vomit. August 18th. Very thirsty and 
prostrate. Bowels constipated. August 19th. The rash has almost dis- 
appeared from body. But the papular condition on arms and forearms is 
still marked though showing signs of exfoliating. Urine, sp. gr., 1°020, 
acid ; no albumen. 

August 21st. The face and eyelids and forehead are now desquamating. 
The forearms slightly so. The body is covered by fine brawny scales. 
Lips very dry and cracked. Tongue moist. August 24th. Patient very 
much better since last note ; bowels relaxed (mixture). Flakey desqua- 
mation on face, ear,and scalp. Hair coming out freely. Eylids are puffy. 
Desquamation is now progressing rapidly all over the body. Those parts 
on forearms, &c., where there had been large whealy groups of papules now 
show a peculiar dark yellow pigmentation of the epidermis, raised above 
the surrounding skin. Her scalp is almost bald, all hair in the axilla has 
been shed, and the surface of the nails is rough and yellowish. 

September 10th. The skin is now quite clear excepting on the front of 
the wrists, where there is still some thickened yellow epidermis which has. 
not separated. (See Chart No. 5.) 


Case 2. 


Name: Bridget K——, aged 38. 
Admitted: July 18th, 1894. 


A pale, anemic, but well nourished, muscular, woman, who, on admission, 
complained of abdominal pain. 

There was a blue line on the gums. Abdomen not tender, and patient 
did not appear to be in any acute pain. No abdominal retraction or 
distention. 

She vomited several times a greenish-coloured fluid, and continued to 
vomit at intervals until the 23rd July. When there was no sickness 
patient was much better. 

By July 31st she was practically well again. Patient got up and about 
ward and kept well till August 5th, when she complained of pains all over, — 
was flushed and febrile. 

For some days she continued indisposed and with complete anorexia, but 
had no further attacks of vomiting. 

However, on August 13th, about 7 a.m., she became suddenly giddy and 
faint on getting out of bed, and fell in the ward. (No head injury.) By 
10 a.m. she was very collapsed and dazed, and had a rapid running pulse, 
and was very restless. Her pupils were equal, but very widely dilated, and 
did not re-act to light. 

Patient vomited several times during the day, and was in a state of semi- 
coma, t.e., unconscious, yet restless. Passed urine; bowels open. Did 
not vomit during night, and slept at intervals. 

On August 14th she was rather restless during afternoon and evening. 
She had not spoken since 7 a.m. on the 13th instant. 'There was great 
difficulty in swallowing, and she was taking little food. At night she was 
very restless and vomited frequently a dark greenish fluid. She passed no 
urine during the night. 

August 15th. Restless at times, but not so unconscious. She spoke 
several times during the day. 

Vomited several times. Had morphine injection. 

A small patch of herpes appeared at the right angle of the mouth. 

Very restless at night ; did not sleep, and vomited frequently. Passed 
no urine, Temperature, 97°. Bowels not open. Very delirious at times. 
Tongue becoming dry and breath foul. | 

August 17th. Still very restless and delirious. Slept well during the 
night. Not sick. 

By August 18th, she had become a little better, and much quieter; 
excepting the herpes there has been no evidence of any rash. oY 
But on September 9th there was noticed to be slight desquamation on 
the middle of the forehead, about the mouth and chin, and at the seat of | 
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the herpes rash. Her hair did not come out. Whether this scaly condition App. A, No. 11. 
of forehead was simply ‘‘ physiological” or not is a moot point. The rest Ovrsea nee 


of her body remained quite free from desquamation. of Epidemic 
Discharged cured and quite well September 28th, 1894. (See Chart Skin Disease; by 
No. 6.) Dr. Copeman. 
Case 3. 





Name: Martha T , age 58, 
Transferred from the Workhouse. 


She had been in Workhouse since May 31st, 1881. 

Had suffered at times from chronic bronchitis, but had never had any 
skin disease in her life. Her illness began on Friday, August 24th, 1894, 
when she noticed a rash on her arm, which itched, but she made no com- 
plaint to anyone. The next day she felt cold and chilly, and had 
headache. 

She was admitted to Infirmary, Sunday, August 26th. Her face was 
then very flushed and ruddy. Febrile, feeble, pulse quick and weak. 
Tongue dry and breath yery foul. Very thirsty. No valvular disease, 
but heart’s action very feeble. 

There was an eruption on the arms and forearms, on the chest, and about 
the shoulders, buttocks, legs, thighs, and feet, consisting of fine papules 
which did not feel ‘‘ shotty.”’ 

Nestlé’s condensed milk was ordered in place of the contract supply. 

August 27th, tongue very dry. Pulse very feeble. No. sputa. Breath 
offensive. Ordered brandy daily. Bowels not open. 

On August 28th, the tongue was rather better, and her condition gener- 
ally had improved. As she was very thirsty, lemon juice and soda water 
was ordered. August 29th. Much better. Breath not nearly so foul. The 
rash which has been of the dry type is gradually becoming less marked. 
September 7th. The papules arenow giving place all over the body to a 
fine desquamation. But there are still some distinct yellowish papules 
about the dorsum of the foot. 

The skin was treated at first with zine oxide and salicylic acid ‘‘ cream,” 
and afterwards Ung. Eucalypti P.B. was used. 

September 27th. The skin is now quite well and normal again. But 
patient is very feeble and remains under treatment for chronic bronchitis. 
On a morphine mixture being discontinued (27th September) she vomited 
a good deal, and morphia had to be again (October 1st) prescribed, since 
which there has been no sickness. (See Chart No. 7.) 


Oase 4. 


Name: Hannah G ~ —, aged 30. 
Admitted : 20th July 1894. 


Was ‘‘ confined ’” some months ago, following on which she had an attack 
of mania of a hysteroid character. She is decidedly weak-minded, but not'a 
lunatic. She had been an inmate of Infirmary as a case of ‘‘ debility,” bodily 
and mental, since July 20th, 1894. Her general health quite satisfactory, 
though a feeble woman. Had not suffered from sickness. Temperature, 
normal. Is not epileptic. 

On August 20th, at 4 p.m., she was attacked with clonic spasms in the 
face and neck. Speech failed her. Neither arm nor leg affected. Pupils 
equal and re-act to light. 

She was found to be in a semi-conscious condition, but there was no 
paralysis ; pulse quick and feeble; temperature 99.6°. Speech returned in 
a few minutes, but she could not converse, as her mind was in a ‘‘ confused”’ 
condition. About 5 p.m. she vomited. She vomited again twice during 
the night, a quantity of a greenish fluid. 

On August 21st, as she was still vomiting frequently, she was ordered 
a bismuth and morphine mixture. 

Four days later right hemiplegia and aphasia developed during the 
night, and she had an epileptiform fit at noon on the following day. 

At this time also she was found to be perspiring freely, and three 
irregular small vesicles were noticed on the back of the right wrist. 
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On August 26th there were epileptiform, clonic spasms of the right side, 
forearm, and hand. There was no conjugate deviation of eyes. tbe palsent 
was semi-conscious. | 

August 27th. Speech partially returned, but patient cannot converse. 

August 28th. Still occasional convulsions on the right side. Right 
pupil dilated and larger than left. 

August 30th. Improving. 

Between September Ist and 4th she had several fits, since when she 
commenced to improve, and has had no further attack. 

On September 6th she could utter words, but could not converse. 
ers were apparently some signs of desquamation on the forehead and 

ace 

On September 15th she snffered from considerable mental excitement, 
and had to be put ina padded room, but by September 17th she had 
become quiet and was apparently quite "well again in all respects. t 

(Dr. Savill had a case in which paralysis occurred and the patient died. y: 

In the present case the condition appeared to be functional and like 
post-epileptic paralysis. The patient, previous to this illness, had never 
had an epileptic fit. At one period of her illness there was some rise of. 
temperature. She has had no fit since, and is now well (November 3rd). 
(See Chart No. 8.) 


Case 5. 


Name: John W , aged 45. 
Admitted : 25th October 1893. 


An-aneemic, stout man, admitted for fracture at the ankle joint, but 
quite well in health, 

Towards end of July 1894 he complained of having absolutely no.appetite, 
a he looked depressed-and unwell. Temperature, normal. Urine, cfiBe r 

, 1:020, acid. No albumen. 

ae fortnight. later, on August 13th, the,skin. and face appeared coma 
dryish. He remained in a lethargic state, taking very little . nourishment, 
and his, breath had an offensive odour. . 

On September 14th a papular. petechial rash, consisting of abouta dozen 
ecattered papules, appeared on,the forearms. , His songae hecamedny: and 
raw looking. 

Three days afterwards there were petechie on the arms.and- legs, and 
the skin over the back and chest was desquamating in dry brawny seales. 
Patient had also slight chronic bronchitis. 

On September 20th he became very sick and vomited frequently. This 
was followed by great weakness and prostration. Ordered bismuth and 
morphine mixture. 

The urine, when examined, two days later, was of sp. gr., 1018, acid, and 
showed a deposit of urates, but no albumen. 

He died September 26th, 1894, from—1, epidemic skin disease ; 2, 
congestion of lungs ; 3, cardiac failure. 





Oase 6. 
Name: Charles J——, aged 49. 
Admitted : 28rd August 1893. 


This man who. was a patient under treatment for chronic gout,.was coms j 
paratively well until the middle of July, when he became ill with complete — 


anorexia, was depressed and his hair. came outso. that in the space of two 


weeks: he became almost bald... There was no fever, neither was there; any; 7 


‘itm rash: 


» On July 30th diarrhcea setin.; he gradually became weaker, and, he died ; 


on igi 5th. fs 
ios Ouse 7. } Se 
Name: Henry H——., aged 68. 
Admitted: 27th May 1894. 


This patient was under treatment. for an ulcerated leg, and had dae 


wise been perfectly well till the night of August 6th, 1894, when he vomited . 
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once had an ‘attack of diarrhoea. Histemperature was at this time 98° App, A. Nod, 
ahr, mate 
Next day he was. practically well again; was not sick, ainid had ‘no pach pene 
diarrhea. He continued well and taking full diet till August 18th, when Skin Diseases iby 
he again vomited and became very collapsed. He had an obstinate ‘attack P™ Copeman. 
of hiccough, and “‘ congestion of the: lungs” supervening, he diedoat 

2.30 p.m. on August 14th. There was never any rash. 


Case 8: 


Name: George C——-, aged 52. | 
Admitted : Sst July 1994. 


. This patient-was in. good.general: health) till August 6th, 1894, when he 
was attacked with vomiting without any apparent cause. He continued: to 
vomit all his meals and could not even retain milk. .Temperature, normal. 

On August 12th he was put on Nestlé’s milk instead of ordinary ml ) 
He vomited, however, in the evening, and.twice.on August: 15th. : 
After. this he was not again sick, and.got.apparently quite well again. 

» On September,5th, however, petechial spots were noticed.on the legs, but 
there was no.sign of desquamation. anywhere....There had. never been any. 
positive rash. 


Cases 9 and 10. 


Name: Elizabeth BR , aged 33, and her baby aged six weeks: 
Transferred from the Workhouse. 


The mother had a rigor on September 13th, 1894, and complifiiea: ei 
pains ‘all over.” Had headache (frontal) and back-ache. She did not 
vomit nor feel sick. Her forehead was distinctly scaly and desquamating, 
but the rest of Her body was tree. She had a yee tongue and looked 
fiushed and ill. - i 

Her pomieenae on September’ 14th, at 3 p.m., was 102°2° F. ; at’? p.m., 
99'8° F,; and at 10 a.m., on September 15th, was 98'8° F 

The temperature was not taken when she had the rigor on Sept ember 
13th, as she made no complaint ‘at the time. ~ 

“By October 11th her forehead was normal again. 

Her child.—On September 14th her child, whieh was at the ren was 
found to ‘havea fine, discrete, papular, horny rashon the neck, about the 
shoulders, on both arms, and to a slight extent on the legs. The body was 
almost entirely free. The temperature was normal. 

Desquamation followed, and the skin was quite free by October {lth. 
The case was treated with zinc and salicylic cream. 
~ ‘Ts it probable,” says Dr. Bowlan, “that the mother and child i in this 
‘* ‘instance were suffering from two different diseases? I think there can 
* be no reasonable doubt but that both of them had a mild attack, of 
“ épidémic ‘ skin disease,’ but of somewhat different types.” 





(Copy.) 
| West Ham Workhouse, 

. Leytonstone, E. 
TR, : September 28th, 1894... 
_o» JsowisH :to,.make, the following report to the Local Government 
Board, as to the epidemic of skin disease at present. prevalent. in , this 
Workhouse. 

There are 42 cases of. an unusual form of skin disease under treatment. 

28.ane females, 14, are..males ; these patients are in separate wards, no 
other patients mixing with them. 

They are nearly all of an advanced age, 6 men and 14 women being over 
70; 3 men and 8 women over 60; 8 were admitted from the body of the 
Workhouse, 2 from outside, the rest’ were already i in the Infirmary for other 
diseases. 

In five cases deaths have occurred, undoubtedly accelerated by this 
disease. 
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1. A man who had gout for years, who became affected on the 22nd 
June, and died on the 15th August 1894. 
2. An old man, 83 years of age, quite well, until attacked on the 10th 


Skin Disease; by July. He became demented, and died on the 8th August 1894. 


Dr, Copeman. 


3. Aman, 63 years old, had hemiplegia for years ; he had cellulitis of 
the leg on the 28th February, which got well. Onthe 15th May, dermatitis 
occurred, after which he became demented, and died 27th July 1894. 

4, R—, M. (87), a case of chronic bronchitis, became dangerously 
ill when attacked on the 20th September. He died on the 23rd. 

5. P——, John (78), a case of senile dementia, paralysed, and bedridden. 
He was attacked with dermatitis and died 18th September 1894. 

Altogether, there have been 128 cases; of which 11 have left the house 
cured. Nine haye died (thatis, 4 in addition to those above-mentioned), but 
in these cases I do not consider that dermatitis had anything to do with 
the deaths, which occurred after they were fairly recovered, the actual 
causes being (1) senile gangrene ; (2) cerebral softening ; (3) apoplexy ; 
(4) bronchitis ; their ages being respectively 77, 67, 88, and 73. There are, 
thus, 110 persons now in the institution who have or have had the disease, 
42 of whom are still suffering. The greater number are almost well; 6 
women and 3 men, however, are very bad, one of the latter having 
bronchitis. 

With regard to milk being the alleged cause, the following figures may 
be instructive. 

There are 739 persons under medical treatment in the Infirmary, more 
than half, or 372, have milk daily ; 82 have been attacked, about 22°04 
per cent. 

On the other hand, 367 have no milk, or only a small portion with their 
tea, 28 or 7°63 have been affected. 

This great difference may be explained by the fact that, with very few — 
exceptions, the victims of this disease are among the aged and weak, who 
naturally form the large majority of those on milk. 

For instance, out of the 110, 28 were below 60, whilst 41 were actually 
above 70. 

Again, many cases developed in the body of the house and were trans- 
ferred to the Infirmary. In the house these people would have a meat 
diet, and on being attacked were put on a milk diet with no bad result. 

The milk supplied to the inmates is all boiled. The milk supplied to © 
nearly 100 officers is not boiled, and is exactly the same, but only two of 
the latter have suffered slightly. 

With regard to infection or contagion. 

Two newly born infants were attacked with a similar eruption ; in one 
case the child was ‘‘ on the bottle,” but nursed by, and sleeping with, his 
mother, who did not contract the disease. The other was actually suckling, 
but his mother also remained free. 

A woman with a nine months old child became affected. She was | 
partially suckling her infant, who also had milk, but is perfectly free from 
disease of any sort. 

A woman, aged 45, was successfully operated on for strangulated hernia, 
and the wound was almost healed when she became affected with dermatitis, — 
which spread from the wound in an erysipelatous manner over the whole — 
body, face, and limbs; she ultimately got quite well ard had no rise of 
temperature. . ; 

There have been no fresh cases now for some days, and the others are © 
progressing favourably. | 

Tam, &c. | 
(Signed) ERNEST VALLANCE, 
Assistant Medical Officer. 
W. E. Knollys, Esq., 
Assistant Secretary, j 
~ Local Government Board. 
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No. 12 and No. 12a. 


ComMPILATION of Returns of Notirrep Cases of CERTAIN INFECTIOUS 
DIsEASES, and REGISTERED Deratus therefrom. 





APP. A, No. 12. 


Raye! ——— 
Compilation of 
Returns of 
Notified Infec- 
tious Diseases, 
and registered 
Deaths there- 
from, 


Tasre showing Quarter by Quarter, during the Year 1893, for each of ~ 
REGISTERED DraTuHs from the under-mentioned DisEAsEs, together — 
SANITARY DisTRicTs in question. 


(The Cases are a Summary of the Weekly Returns of Notifiable Diseases received 
Quarterly Returns of — 
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No. 2. 






























SMALL-Pox. 

q 

za EARS Popu- | ist and ard 4th Total | 
B. ary lation | Quarter, | Quarter. | Quarter. | Quarter. | for 1893. 
Z q Districts. (1891) = : 
= OiA| OIA! O;A]o yal oa = 

- | 
+i | London - : - | 4,232,118 | 541 | 38 |1,495/100 | 464 | 49 | 313 | 19 | 2,818 | 206 
(Administrative Co.) 

C Croydon - 2 - 102,695 Be dye Seal Lp 6) — 1\|— oy 1 
Se | Dover : : -| 33300! 2;—| —}|—}| —|—}| — |— 2| —a 
231!) Hastbourne : - SA960 = eo) ee ee 
Des | 
e a }| Bournemouth — - - 37,781 }. — | — ee oe os i get 4 Lif 
|| Southampton — - = 65,925 | 82). 6 | 87 | 8) 6 |e — pe | 91ab dee 

Ul Reading - - - €0,054 A Picco = ee ee 25 - 

(| Willesden - x : 61,265} 2) 1;/ 7{/—| —|—| 14 |—, 98) @¥ 
a3 Hornsey - - = 44,205 Dries Ap se Tees A ae 11 —| 
2 = || Tottenham . > TL8SB | 8) ai =F ae gt or po es) ae 
“4 | Oxford  - : -| 46,742) 9)—| 2/—| —~|—| — |—| 4) —9] 
= Northampton — - <P BLOM | pa [A- f fiet Sa ee 

Cambridge : -| 36988; 2) —} 4f/—-] —|—} — J- 5 =| 

\] Leyton - : -| 63056) Si—} B/—|}| —|—) &@ ) 77° go) a 

7 

a Walthamstow - - 46,346 | — | — 7j;—| —|—| — [— 7|— | 
:: | West Ham : -| 204,903 | 28 | 3] 1738 | 18 | 1388] 27] 96 | 121 430! 55) 
F | | Colchester - - BOR ie see me eee a 
a \| Norwich - - < 100,970 BR ef (cca Dae no Dee 1 7 
: _{| Exeter - - - 37,404 Bef eR mm ie Sh eee a ae 6 = 
2 E Plymouth - - - 84,248} —|—] Ll]—| —}—| — j— 1; =f 
oR Devonport - - - 54,803 ie 2 ret Mad Roe |e | 5 4 
pS [ Bath - - : 51,844] —|—} —}/—| —|—/;} 1 |] 3] | sf 
‘. 
(| Bristol. - : iy apm ee a cs Bs ee a a i 54 — | 188) 25.) ae ae 

St. George - - 36,718 | — | — 6 384) 38] 383 ee 6 
a Gloucester - - 39,444 Lage= 2 | ee ml Me 3| —4# 
& || Burton-on-Trent- -| 46047| 7/—| 7] 1; 2/--| — |—| 16] 1) 
S| Wolverhampton - - 82,662 2) — 8) |} — cee 8 in 
| Walsall - >. yee | 1) —| 14|—]} 274 | a3 | 679 | 6a |. ces] 67mm 
® ;| West Bromwich - 2 59,474 1/— 3.) a ee ee 6 26 6{ 
- Worcester - : : 42,908 9);— 1}/—|] —|— 5 bi a 1} 
|| Smethwick ~~. >.) Seaye) 4 | ST ol) 4 | — |e eo ee 
Birmingham. -| 478,118 | 35 | — | 246 |.19 | 118] 9 | 502 | 43! oo | 71} 
Aston Manor a % 68,639 Cre ta Bl coe | eieete 1% 

\| Coventry - z - 52,724 | 29°) — | 99 | = | —S)— | => Pew sige —# 
Sd [| Leicester - = - = - | 174,624 | 102 | 4/117] 5] 45] 2] 21 | 4) O85 | 15) 
as Grimsby - - 51,934 2) L)—|}—}] —j—}] — |= 2 1} 
= Nottingham E C 213;877 |) “BEN seb al Se 7 | 1) 8}. 49 
> {| Derby - -| 94,146) OS) ar aS TB bea Te i ee 
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No. TZ: App. A. No, 2. 


81 Ursan Sanrrary Districts, the Number of Notirrep Cases and of Compilation of 
° ' > 
with an Annuat Summary of these data for each of the Urpan ®eturns of 
Notified Infec- 
tious Diseases, 


‘ . € d i % 
by the Board from Medical Officers of Health. The Deaths are extracted from the eathe. thane 
‘OF 













































































the Registrar-General. | fr 
SMALL-Pox—continued. | 
eB is ; 
5 opu- ? 
é. ieee Daliveury i Gunrcn Soa. tarton ate for 1808. 
& E Districts. (1891). | : . 
Cie D jae | Bi vs | Od we lO |e S 
OT1A O1A Oo |/A oS) Q O Q 
ee 
(| Stockport = - 70,263") 23' |. 2 5|/— 1)—/].— |— 99 | 9 
Macclesfield - - 36,000 6;/—!} —|-—-| —|}—-] — J — eee. 
Birkenhead — - Siu eerel = Pie GE] PM ee ag hog 
Wailasey - - 33,229 | — | — TE see ao ieee | eee a es 
Liverpool E - 517,980 | 40) 6| 27] 1 1)— "i D) 75 leg 
St. Helens (Lanes.) - 71,288 | 33 | 5 4) — jf 38 | 5 
Southport - - A AQGa sae) Ge 4 | — 2) — 4p ee 100 pees 
FI | Wigan - She eee 55,013 _ Cae 7 )—}] — 1 a Sees 13 ke 
$ Warrington - - Be TAs Wh Sel a Sloe, 3); 1} — |}— | 186/47 | 
= | Bolton - : a) wate. O02) = LEN 4 ote | Eels ple 9 ROP ap ena 
r= | Bury (Lancs ) - - 57,212 5 | — Grae Sega en Se iE mR ea 
B||sattora -. - -| 198130| 83| 7| 63 /m]| au} 4) — |—| a7 | 20 
| || “Manchester: -. - | 805,368 | 393 | 28 | 217/17 | 15| 3| 4 |—|- e291] 4g 
= | Ashton-under-Lyne - 40,463 fy Wt EN = 1\— 96 poe. 41 
> || Oldham - ‘ -| 131/463 | 163 | 21 | 161 | 30 | 52| 8| 30 |. 6) W425 | 65 
| Accrington - = 38,603 Ds 3|— seam hae 3 er 6 ae 
| Burnley - - - 87,016 | 238 | 2). 48 | 4 a ea | pee 66 6 
Blackburn . 2S PIQO0G4ei 1 SOR 1 2120; \/ 2 ae Ome Sis 3 | 4 
Darwen - - - 34,192 2 Sar see Rein baer 2 8S 5. oe 
Preston - - 2 107,573 PA | ee lp ft ess ROR ees I emer epee en oe 9 ae 
| Barrow-in-Furness = - 51,712 gle Rees tS es Re emg (ope ale (E ert wl 4 
(| Huddersfield - - 95,420 | 22; —| 16 | — oc {ba ay | —~ 
| Halifax - - - $9,832 | 95-|- 18 | 222 | 92 | 13°) — 3 ">= | 838 | 95 
<3 || Bradford ‘ - | 216,361 | 33) 3 | 229 | 19 | 286 | 31 | 452 | 62 | 1,000 |115 
"| 2|\ Wakefield. - -| 93146/100} 9) 79| 2] 50| 7| 60 | 7) 290 | 25 
= 4 Barnsley - : 35,427 i 4 fel Rs | a Seber 2% | 6 
P| Sheffield - - -| 924,248) 89) 1] B4) 4] 9 os eb roe i & 
4 | Rotherham == - At AD oO pe | eS ee ae 
Serpe ct cst Pees | SA) 4 | 0) 2 | bole op bie 
| Hull - - - 200,044 | 56) 2; 101}; 6| 20] Yel cael 
|! Middlesbrough - - 75,02 | 22 | OF Srl: ealialalOwIe At la Aioalee 86 | 7 
(| Darlington - - 38,060 1 |— y gree pee nr (ee ne eS beets 9 (ee 
7 ral | Hartlepool - , 21,271 3/—| —/—| —|—] - eee 
| g | West Hartlepool - TONS ase beagle ae avert Wetec) ee Peer ae gies 
Bk j| Sunderland - 3 ASE ORB) Ad) Bh IS ay mee ah. fo) La lee) 
S| 4/||SouthShiclds - -| 78801) 7| 2| 387| 8} 1]/—| — |—] 45] 5 
b4 || Newcastle-on-Tyne -| 186360; 6|/—| 10;—} s}/—]}| — |—]| o]— 
. | Tynemouth - - 46,588 4) — Tt | Sanset | 9 ea ee a7} 9 
; Carlisle - : cer code Salt TclOkeS emi | cecisho nl 47 bee 
| (| Newport (Mon.) 54,707 4) — ees Pe Bee 
2| Cardiff - : sles Shadi Acticin ee tr ca) = mere Nec a6 
| | Merthyr Tydfil - - 58,080 jE Oe es eee 
| WL Swansea - - pee mae ra 2 ae oa | el eee ee 
Totals, 81 Districts - |11,894,990 |2,434 193 |3,846 |285 |1,606|167 | 2,552 |241 /10,488! 886 
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App. A. No. 12, : 
nave? | SCARLET Fever. 
Compilation of 
Notified infec. | & ae Rice i 
tious Diseases. = Urban Sanitary sad eee Peril Ae. Rice ‘or 
and registered 2 oe fat 
Deaths there- ‘ma Districts. (1891), |_——— dae iret ihe 
from, ae | ei tat eee ee | oi vi a 
Ee 2 te a oh eee eee ee 
gi Es o| 8 ae o| 8 S|] 8 § 
Ss '.) Alo A | o A} do A| oO RB 
4 | London - - | 4,232,118 | 4,943 | 335 | 7,779 | 386 42,718 458 |11,409| 467 |36,849 1,5 
(Admin. Co.) ' 
( Croydon - -| 102,695 70 4} 163| 3] 143| —| 284 4| 610] 109 
F | Dover - -|: 88,300} 1a4/ 1] ml — 1) at ed eee | 
Bs | Eastbourne -| 84,969} 11] 1] 60} 2/ 99| 38] 40} 1] 219 | 
a & Bournemouth -| 87,781; 87) 2/ 69) 4/| 187) 4) 68) 8] sil) 18] 
i || Southampton, -| 65,825 | 12/ —| 85] 2] 81 )--1]—-38 | 24> -96 
| Reading - . 60,054 Sk iio 1 la Whi 75 Abo DIB 
= Willesden -| 61,265 | 180} 6| 170). 6 | 184|).—5 | 168] —|..599) 26m 
| Hornsey -| 44,205] 47] 8] 100}..2] 90| 2) 120] 7] 366) 144 
|| Tottenham  - 71,348 | 184| 6|.198| 2] 158) 18) 176) 5| 661) Sim 
4 Oxford - -| - 46,742.) 82) 2) 57, 1] 67{ 2 te 102] 22 | 258 
8 Northampton -| 61,012; 59/ —| 54] 1] 46] 2; 350] 8] 209 
_; | Cambridge “ 36,983 Se A 3 7 (Sco 44) — 42 2] 148 | 2 
| Leyton - -| 68,056 | 107| 2] 117] 15| 149] 6| 166/ 4] 589) 27g 
Walthamstow -| 46346) 77| 4| 157} 7| 477} 5| 188) 4} 599) 20 | 
2 | West Ham -| 204,903 | 472 | 24) 514] 17) 645) 25 | 553 | 14/2184) 80) 
+ | Colchester -| 84,559/ 78| 4) 45) 2| 89) —| 52] 3/214 | 
& | Norwich -| 100,970/ 108} 1] 103] 5| Qtr} 7| 246) 71) 683! 20” 
E 
. .¢ Exeter - . 37,404 | 117 14s 183 1} 185 2) 826 5 | 761 
ZE|| plymouth ~-| 84.248| ass] | 69) 2] 84| 2] 156]. 7] o467| 28m 
B%4+| Devonport -| -64808| )80/ 7h 4e@to@r, 86] 1) “69 juc®.teer |e 
PF || Bath - .| 61,844} 62] 2] 120} 6] a] 2}. 88/,—).8061 i6m 
rc Bristol - -| 221,578 | 244) 9] 2451 7) 842) 8 | 434) 11/1265 | SBR 
St. George - 36,718 | ~ 59 5] 88 OR) 88) 2) SR eae 
|| Gloucester - 89,444 Gr yes 71 1 71 t 76 3) 285 
& || Burton-on-Trent} 46,047| 68| 3| 64] —| 60| —| 184] 2| 876 
E Wolverhampton} 82,662 63 a! 98 2) 151 6 | 294! 17-1 606 26 
|| Walsall - = -| 71,789) 189; 4] 14] 4| 75] 4) 98) 4} 426) 16) 
Ss West Bromwich 59,474 50 7 69 4, “gi ae 78 2} 263- 5 
lt | Worcester - 42,908 eae 74 8 04 2 TS\| —2us 10 
>|) Smethwick - $6170} 101) -—} 49) —} 82.) 1764 2| 256 33 
Birmingham -| 478113 | 278| 9} 451 | 22] 435) 20] 452] 17 | 1,616 
Aston Manor -| 68,689} 44] 3] 61} ° 2] 68| —{ 494) ==) 217" 
| Coventry -| 52,724 8; —| nu] — 6| — 9{ —! 84 
€ _¢, Leicester -| 174,624 | 424) 8| 657] 211 775 | 27 | 488! 24 |2,389) 80) 
23 Grimsby - 51,084 | 25 | —]. 66{ 3| 25| 1 so} 2) 205; & 
i || Nottingham -) 213,877 | 226 | 14) 254] 11] 481 | 18| 557} 38/1468 | 8I 
| [ Derby - -| 94,146 | 95). 2] 98 4] 194) 6} 112], 2], 500 


| 
| 
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In Registration 


X. Northern. 


XI. Welsh. 


| cemmaactiascaaaien 


Urban Sanitary 
Districts. 


Divisions, 








{| Stockport - - 
Macclesfield - 
Birlenhead - 
Wallasey + - 
Liverpool » - 
St. Helens (Lancs.) 
Southport + > 
Wigan ® S 
Warrington - 
Bolton - . 
Bury (Lancs.) - 
Salford’ - . 
Manchester - 
Ashton-under-Lyne 
Oldham - - 
Accrington - : 
Burnley - . 
Blackburn - - 
Darwen - - 





VIII. North-Western. 
Pe Epler ED i tig i oa Oh ana 


Preston =o - 
Barrow-in-Furness 


Huddersfield - 
Halifax - - 
Bradford = - 
Wakefield - ss 
Barnsley - - 
Sheffield - - 
| Rotherham - - 
| York eget ee 
Hull - - - 
Middlesbrough - 


—™ 





IX. Yorkshire. 
Sete ies ee hte 


C Darlington - - 
Hartlepool - - 
West Hartlepool - 
| Sunderland - 
South Shields - 
Newcastle-on-Tyne 
Tynemouth - - 
Carlisle - - 


cn 


Newport (Mon.) - 
Cardiff - - 
Merthyr Tydfil - 
Swansea - - 


Totals, 81 Districts 11,894,990 



























































SCARLET FEVER—continued. | 
Popu- Ist and srd 4th Total | 
ition Quarter. Quarter, Quarter. Quarter. for 1893. | 
(1891). ? $ ; ie es 

a mM wm mM 

s Ss % 2 z ) a } - o 

ro) a oD 1A iS) fan (S f=) a i 

70,263 |- 43.) .— BSc 2 Bal 7 74 |: Bal, 265} 14 
36,000 | 56| 8 BB | 2 85 | 4 BB VS Onin made 
99,807 |. 78+ 2). 184) 5} ..62|-38| ws|.2|] «7| 
83,099 | 21) — wl) 2 ie 65| —| 120 2 
517,980 | 507 | 48 {| 728| 48| 875 | 43) 1,445 | 92) 3.555 | 981 
90.9883) Bae 8 33 | 2 991. 2}... 891. Qa]. 2989 7 
41,406 | 24) 1 50 | 2 B80 /9 Wl 4 h04eley, Ba) ¢ Sad 9 | 
55,018} 85! 5| 100/15} 108) 17 Tlie Sn 834) | 0 45 
52,748 | 78 | 4 77 | 10 98 | 15°) 106 | (13 | 389 42 
115,002 | 202 | 11] 258/10] 176| 10 96,31" yo7 | 34 
57,212 | 92] 2] 109| 8 73| 4 86}. 4| 360! 13 
198,189" 9824-167] 378 | S940 |. 15 |) Qvediwe | Spal) at 
505,368 | 383 | 47 | 448| 35) 549 | 24) 654) 821 2,034! 188 
40,463 | 14] 1 33.) 4 54] 1 6714 3.) 168 9 
131,468 | 172] 51 105| 7 Bb (pit SOU Be). « 4d | 16 
38,603 5| — 4| 1 Le ee Pap ies 34 £4 
87,016 | 107] 381] 257/18] 876) 16| 3848) 19) 1,088 | 51 
120,064 | 54] 1 73| 3 sae 29! —| 194 5 | 
$4,192 | 85] 1 69 | 38 Ee eee | 99} 4]! 236 9 | 
107,573 | 185] 11 1038 | 7 Boe OU hone G 129 27 
Hii 20018 1 60 | 8 ATE Te | Ss eee ag 
95,480 | 84 | Uae 299%.) 6 1 430) 6) reel Oo | Bey 1. 95 | 
9,992 | 50 — | 7-50 | 72 AO VS 77 | NE gg tee os 
216,361 | 947 | 19} 218/16) 6838| 29] 997). 19/ 1,445 | 70 
33,146 | 33) — oy | 1 5 og pee elie es 80 2 
35,497 | 83} 6| 122 | 12 52 | OB 941 6) 2981] 29 | 
324,248 | 445 | 19] 643/25) 414] 28] 9316] 18) 1,818| 90 
42,061! 15| 1 18° | 2 7) — 2-2 val 5 
67,004 | 24) — 55 | — 39| 1 AB te Fe 3.60 2 | 
200,044} 159| 6! 188] 9| 164| 6] 255) 12) ‘vee! 33 
75,582 |. 23| ~—| 106) 1] 198°) & | 16a =| 491 6! 
38,060 | 45, 1 28 | — 6 13; — 92 2 
21,271 7 ye 10 24 ag pie 29 ? : 

42,710} 85 33 9 22 | 45| —| 184 

131,015; 188 | 5&6 | 168| 6 | 297) °°5 | 381} 10 | ~*pBO | 96 
78,991 | 109 | 10/ 108| 8 | 165} 7 | 918) 20) “e00| 45 
186,300! 212/ 6] 124) 4] 127| 5 | -293/ S| 686} 28 
46,588 | 70} 38 55) 1 35 | — oT Oh OR 7 
39,176 | 20} 1 13) — 52) 8 oo} 91> 184 | 18 
54,707 | 259! 181 182 | Qo Ty 99| 3! 689] 19 
128,915 | 191; 8| 287/16) 197| 4/| 192) 11) 817/ 39] 
Bg0e0 | 126 | 4c) {Oui ia esme a 182) 2h BOL 17 | 
90,349 | 320| 14| 2209| 8] 188/ $j] 340; 8| 1,072] 33; 
13,961 | 768 | 18,629 1808 | 24,398 | 981 | 24,630 |1,021 | 81,618 | 3,528 
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Compilation of 
Returns of 
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tious Diseases, 
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from. 
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App, A. No. 12. a 
' Compilation of , DIPHTHERIA. 4 
eturns 0 A So oT ie ee ee ee a 
Notified Infec- ‘Ss Popu- “Mot 
perenne ay Z. Urban Sanitary ‘phe Gumrray Cece me wyeaeee: jon ae | 
De there- Ee Districts. en), SS | ae ; 
. 2 ‘ a ; a : wi ag ae ie a | 
o Bis eh ai Ss oe aera Ae 
] 3 
+i | London - - | 4,282,118 | 1,971 | 639 | 2,843 | 677 | 3,917 | 860 | 4,245 |1,089 12,976 3,65 | 
(Admin. Co.) 

Ss [ Croydon 1 102,695 | 39] 14) 71) 28)° 89) 21) 111 )° 22) 73) “Sse 

£!| Dover - -| 83,800 OS ae 1| — © i. Oe 14 tt 5 3 

fi || Eastbourne -| 34969; 9| 2] ie/ 1] 18] 3! 13} 1} sal @ 

= Bournemouth - 37,781 4 z 2 5 1 2 oo 10 4 

8 | Southampton -| 65,825 7) — 7| —| i7| 8) 19} —j > 50 3] 

= L Reading - 60,054 2 2 3 8 ’ 2: 6 i 18 8 
g (| Willesden -| 61,265] 46; 10; 7o| 5] 56|.18| 43] 9| 215} 37% 
| Hornsey - 44,205 13 5 Qte- Bade ao 7 64 | 10} 138 274 

ij || Tottenham -| 71,343} 28) 6/| 86] 12} 40] 12) 52] 31] 156] 61] 

<1 | Oxford - . 45,742 | 30) 11} 28] 74, 21] 4) 92] M1] dor) Bem 
8 || Northampton - 61,012 4{ 2 a a ache ae 9 5 | 

“|| Cambridge -| 36,983 te £tos A Sis aie 4} 

El|qeyton- -| 63056] 46; 8] m1! 13| 65| 7) 57| 12) 9891 49: 

= -| Walthamstow - 46,346! 84] 8! 49] -a1| Of] 81 31] 10] 1859 93am 

3 West Ham -| 204,908) 93) 22] 112/ 21] 115} 28| 158] 24] 473| 95h 

<a Colchester - 34,559 8 i 271; — 6 2 6 2 Al 5 | 

i Norwich -| 100070; 33). 7) ee] S| 24) 2 |> er) ar lies |, gem 

4 (| Exeter - -| 37,404 rt) — ij — ee 9 | 2a 2 

8 [ Plymouth -| 84248} 16/ 4/ Iy| 4| 15| 8] 17] 38) 65) a4} 

< 4 Devonport -| 54803; “Y) 1] @| —f oo] '—| 35) 4 )oeer |] ee 
|e F {| Bat = | eeeaa <8e9] otf yal ete! | © a) agi Smeal 11 | 
r| Bristol -  -| 221078] 24] 8! o9| 1] 24] 11} sy] 19! 14] aod 
St, George . -| 36718) “6] 2) 8h oH aoe Ble ae | 
|| Gloucester — - 30444|. 22) 1] 10| 8) 12] 8} 12] 8) 55] 10m 

& Burton-on-Trent 46,047 16 3 25 2 7 3 7 2 55 10 

= Wolverhampton 82,662 Beh a 5 1 12 2 18 2 38 5 
¥ 4 Walsall - : 71,789 2; — 6 1 2) — 6 i 16 2 

iS West Bromwich 59,474 2); — 11 3 4| — 4| i 21 4 
_; | | Worcester : 42,908 6 1 11 4 10 1 13 4 40 10 | 
> || Smethwick - 36,170 1} — 4 1 2); — 4| — i 1 | 
Birmingham -| 478,113 61°) <5 77>) 38>\~ Tas) oak g5.| 20] 833] 68 if 

Aston Manor - 68,639 15 1 17 1 10 1 6| — 48 3 I 

Coventry - 52,724 54 = _ 1 3/ — ree tect 1 
i = 
en: Leicester -| 174,624 27) 2] 49! 7] 41} 4] 98) 7) 404 90 | 
iS | Grimsby - -| 51,984| 25/ 5] 20! 4] 16] 1] 56} 19] 117] 20% 

S| Nottingham -| 213877/ 20/ 4! 19/ 2; 16} 8] 24) 6] | 35} 
EA \Derby = =| ate} 8} a) ae} =] 10} @) a] af] oe 





| 


In Registration 
Divisions. - 


VIII. North-Western. 


[a 


IX. Yorkshire. 


XT. Welsh. 


1st 2nd 3rd 4th Total 
Quarter. | Quarter. Quarter, Quarter. for 1898. 
P n 5 Hn x al : wD : nw 
Stew or SO. | A Oot ie ee 
oF | Sal 1S 5% 98 | “12 Bl 8 63 33 
= 1 1 2 2 2 2 ul! 5 6 
ML Se Oro) oie 2 ies cs ae ee ea 74 16 
reas is 38 So 10. 3 38 9 
B9| 14; 54| 8| 48] 17/1 76) 24 |. 99% 63 
791° 2 Bs ae Bt Aart g 71 10 
To )) 3 of) = |] Aes a. $60 F 
Sed ae sie s so 16 4 
10 6) | eee Sr a| 4 16 12 
Se a Bo a ged Gir =e") age 12 
Sam: i a4 eas eee d 34 15 
63:| 20) 48| 121 45| 91 a5! w | 901 58 
103 | 45 | 161| 47} 141|. 40| 138] 33 | 548 | 46s 
4| 2 3|.— Bee 4| -3 16 5 | 
6|- 4 4| 5 8] 5 Bild 25 18 
5} 6 6) Sig ules | 1 27 6 | 
7a al aes Nal geen eae: ae 26 14 
2H oe ee oe i | 23 2 
Teas Soleo eal aoe == 5 6 
1a F 6| — 6) 8 aed 31 14 
Blige = yetacie-d | eek yl gel ete 42 13 
7 ee es aie Beant eas a. 15 3 
1S) * EE ogni On) Pleo 4s agde a 58 23 
tS!) geo gee = Gah oor cim ie -96 [eg 75 23 
1o| 2 POM eee Bl dl sae ae 29, 9 
18a) oS. e POR Ge Ge) a ad cae a "7 5 
46) 99 | sage Og gt 39° og We gay 61 
a |, ae ese arg Bel os 9 4 
ye eal alee haloes Bajo Spee Ye 28 7 
BUN ES ly, Vea eG Fo BRAS Weak ig le tan 22 
g| 4 6 | 2 Gite a ae ht 32 11 
eT a ieee wise ie 8 2 
ia 1 5 6 12 
eae ae SS 3{¢ 2 apace 
| 3 Kee Ad Ps Binks: 26 |e bo Opel atk 
Hae wal + ol} Agee oe il Ageless BB 16 
gel 64. oee) 8b Rea RObs 56 Mate ie age 31 
10) oa Oe ee Gana 25 ‘h 
GAN in GTS WS: S-B-  RNS he ita g 71 16 
| Pera 6 Waele a aa eee Vee 49 16 
186 | 39| 135) 28{| 91] 17] 91| 14 | 453 98 
40-| 4 |. 64) 2a be seoilen a] (on) 68 Age 18 
ee ea eee ea ie De ee 
1,048 | 4,562 3,061 | 5,471 1,210) 6,059 1,559 | 19,585 | 4,878 


pa? 


X. Northern. 











Urban Sanitary 
Districts. 


Stockport - - 


| Maeclesfield - 


Birkenhead - 
Wallasey - - 
Liverpool - - 
St. Helens(Lancs.) 
Southport - - 
Wigan = - 
Warrington = 
Bolten : - 
Bury (Lanes.) - 
Salford - - 
Manchester . 
Ashtcn-under-Lyne 
Oldham - - 
Accrington - - 
Burnley - - 
Blackburn - - 
Darwen - - 
Preston - - 
Barrow-in-Furness 


Huddersfield - 
Halifax - - 
Bradford - - 
Wakefield - - 
Barnsley - - 
Sheffield - - 
Rotherham - 
York - - 
Hull - : = 
Middlesbrough - 


Darlington - - 
Hartlepool - - 
West Hartlepool - 
Sunderland - 
South Shields : 
Newcastle-on-Tyne 
Tynemouth : 
Carlisle - - 


Newport (Mon.) - 
Cardiff - - 
Merthyr Tydfil - 
Swansea - - 
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Popu-, 
lation 
(1891). 


70,263 
20,000 
99,857 
33,229 
517,980 
71,288 
41,406 
55,013 
52,743 
115,002 
57,212 
198,139 
505,368 
40,463 
131,463 
38,603 
87,016 
120,064 
34,192 
107,573 
51,712 


95,420 
89,832 
216,361 
33,146 
85,427 
324,243 
42,061 
67,004 
200,044 
75,582 


38,060 
21,271 


42,710 | 


131,015 


78,391 , 


186,300 


46,588 | 


39,176 


54,707 
128,915 
58,080 
90,349 








DIPHTHERIA— continued. 














Totals, 81 Districts | 11,894,990 | 3,493 

























































































App, A. No. 12.. 





Compilation of 
Returns of 
Notified Infec-. 
tious Diseases, 
and registered 
Deaths there- 
from. 


4 




















ha aeiaeet : 
2 ) 1st Quarter. 2nd Quarter. 
a ae Popu- ae : 3a 
= Urban Sanitary ee j : ; ) =e 
) are Notifications. Notifications. MO 
3 Districts. (1891). 3 iE 
g a) &l¢) ape) sata 
= Bl ge] Be) Se) tae 2 | eee 
ny eH | a te) a A A es So |.A4 es a 
+ "| London - 3 - | 4;282,118 | 5 | 541 | 37 | 583 | 105 735 | 43 “786 ve | 
(Administrative Co.) | =| 
d (| Croydon : : -| 102,695 | — 6. | — 6|—|— 8 2 | 10 2 | 
=|) Dover - : : -} 33,300; — 2) — 2); —|— 1 | —.} 332 oa 
S| Eastbourne - - - 34,969 | — 6 — 6 i — — — | = _— 
| s Bournemouth . . 87,781 | — 2 — g — — 6 — 6 2 } 
| £1 | Southampton « - 65,825 | — 10 — 10 Hf — 28 — 28 5 | 
_ \ Reading ‘ - -| 60,054) 14 iy ea dee 2 6 | — 3 | — 3 2 
wa % 
(| Willesden - : S41 A @haent* 14: atic 5 a eee | s | = 8 ix 
a Hornsey - - - 2 44,205 | — 4 — 4 — — 5 — 5 om 
| a Tottenham - . -| 71,848} — | 19 f 11% ae) jek: = See 3 
= Oxford - - - 45,742 | — 3 —- 3 a _— 3 aa 3 E be 
= || Northampton - - 61,082 | > 4 | — 4 tp —= P&P 5 | =| 
- Cambridge : ~ 86,983 | — 8 — 8 2 af 8 —— 9 Qa 
& || Leyton ee See ee eee ee 
| | | 
ec: c| Walthamstow eae 5 =] 8 MOB Ye a] — | dels ae) 
3 West@am | = © | tgoseoa| cl Bo) | feo) eke s 49 | 95 | 55} 10 | 
F44 | Colchester - - 84,559. | — 2| .@ [28 — — 5 5 10 i 
a l Norwich - - : 100,970; — | 21 era, | 21 4 — 40 =e 40 G3 
| 
erent me: 
2, ¢| Exeter - - ~| | 87404) +.) 20.) aig 4) — 8s | — 8. | sie 
$5 | Plymouth : = . 84,248 | — | 7 | — 7 4 — 14: — | aL 2 | 
23 Devonport - : |) p&e03,). = 6 os Bo es | 2 | — | Boa 
>= (| Bath - : - : 51,844 | — 1) — d, 2); — 9 | — 2S 
| r| Bristol ‘a : a FOS eT Bld Se) Re) Pee ey ae 2 | 35 7 
St.George - - - 36,718 | 1 14 Dal Daw 2) — 7 | — 7 2) 
|| Gloucester - ; ~| > 89448) — | 6 | — | & | Sebe— | & | oe ae 
|| Burton-on-Trent - -| 46,047 | — eo | = 9 auto 5 | = S|. ae 
= || Wolverhampton - ~ | | 83,668) — >) 8% | er] 87) |. ayes | 282] dee Sa 
= Walsall 4 - L | 7Lyeoul oe} aa | SS 18 4)/—} 2]— 7 3 i 
|| West Bromwich — - -| - 5o474) — | Ibe = 1] 18 | = fo.) as) = | ise ee | 
| Worcester = - - : 42,908 | — PAA ed 24 1/|/— 5 4 ae 2 | 
EB) | Smethwick = 9 = 6+} 86,2170) —o} 38) —=-] 8 |. fe— | 2 | — a ee it 
Birmingham - - - | _ 478,113 |= | 100 — | 100 20 —_ 88 il 99 13° | 
Aston Manor - : = | OB BB EO ae | Tie fe 2 eee sul 
| Coventry -— - - 52,724 | — 15 2 ily 2 — 8 = 8. 2 | 
ai. | Letoosber 25% Maser) peu A7S024 7a De Pees Oeaee lec er 5 | 
Be Grimsby —- - -; 51,934) — | 18 Oih4 28 a at eed ee 3 q 
78. Nottingham - - ~| 218,877} — | 86 | —'| 86.] 12 | — | 53 | — | 68 | asa 
ia U Derby : : -| 94146) — | 18 |o-- | 13 s-.— | t= 7 ae 
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* FEVER.” 





3rd Quarter. 




















































































































4th Quarter. Totals for 1893. 
Pee Bier é : : Urban Sanitary | 
Potifications. Notifications. Notifications. ; ; . : 4 
‘, Districts, 
ros | 3 3 
ie) Gp oe om Feel coe, ie Giia | oe 
= hes ee eee . 2 = S| : 2 I mt ad 2 
eee 2) S| Se] eel Bae et SB | Be lee) eB 
wale pee tS ~~ 3 Qi ~~ fs a oS jo a ot SO os] 
Sn ee ie ee) iS) © Pa = iS) S gL Pe SI ) Ae ® 
ay | O i= an) H i) o = 8 H =o) o S Q 
| : 
8 | 1,037 52 | 1,097 219 4 |1,350 73 |1,427 | 273) 25 |3,663 | 205 | 3,893 | 719 | London. 
' (Admin. Co.) 
— 6); — 15 oh So: 8 Geyo == 37 2 39 | 12 | Croydon. 
wie = a 3 2); — 7| — 7 at 13 ad 13 3 | Dover. 
real 8| — 8 2O| ee 2; — 2 i 16 = 16 3 | Hastbourne, 
ae eee 1 a a 4) — A ss | = 12 1 13 2 | Bournemouth. 
a) oo 2 me 28 I |) a 41) — 41 9, — 107 — | 107 | 20 | Southampton. 
mae OR a 7 Si See 8 3 | 14 21 = 35 | 14 | Reading. 
i | 
| | | 
ee eg Oe ee ee ee ee en cee | —| 48} 8 | Willesden. 
— | 20 = 12 2 =4 a! | 1 5 Oo Tie =5 1 26 7 | Hornsey. 
iene 388 | == 38 8 a= 7O| — 70 Y= 143 1 | 144) 24 | Tottenham. 
— 10 = 10 1 il 2) — 3 — 1 18 —_— 19 2 | Oxford. 
ie i 12 BS 14); — 14 Stes 35 aa 35 6 | Northampton. 
7499 ae! 20 C= LOS |e 10 2 it 4 il 47 | 12 | Cambridge. 
| ; 
en 16 ‘te 17 3 | = 23 | — 23 Oi] = 56 1 57 | 10 | Walthamstow, 
Beets) | oe) as od) Pan | ee | ca) tss| 26 + a. aso | an | Shite bege acoeeees, 
ite 6 5: 11 | Ci eae 3 6 9 Tp se 18 22 40 4 | Colchester. 
= 149 |. 2 151 15) — 104) — 104 15 | aes dy 814 2| 816 | 87 | Norwich. 
| 
iG | 0); — 11 —; — 20 2 22 3) iL 58 3 62 10 | Exeter. 
ee ath ie! s/t a 27 1| — 56! —}| 56} 10 | Plymouth. 
ma feel 18 ie a io = 13 | 49 _ 49 7 | Devonport. 
eee rs |S ee peers ioe es 1) DS ee eq? = 1 13 | 3 pan 
2 | a5) 4 43 5| — is | — 18 2 seeipeiel- = 8 |. 107 | -.25 - | Bristol, 
port pet == 10 1); — 3/ — 3 — BL: 34 2 37 5 |St. George. 
as | 12; — 12 ee 10}; — 10 5 eli pee 32 —— 32 3 | Gloucester. 
Se ae 12 3) - 10; — 10 Sil ae 56 = 36 9 | Burton-on-Trent. 
e | pa 64 i} — 43 4 47 oF = 155 5 | 160} 28 | Wolverhampton. 
Ai Sierh | eas Bd g| — Si i 31 9} — } 110} —| 110} 24 | Walsall. | 
— | 39/ 1| 40| 6| — | 27] 2 | 28] .8] — | 921 21 94) 18 | West Bromwich. | 
ae eo Li Lo = ab | 21 Oe a 65 | — 65 9 | Worcester. \ 
es 39| — 30 ji = 5 a 12 4) 46) — 45 9 | Smethwick. 
— | is3/ 6 | 164! 36| 4 | 158]; 4 | 161} 29] 4 |. 499) 911 524] 98 | Birmingham. 
=e 67 5 72 S10 = cag gees 18 PaO cca 121 6 | 127 |- 18 | Aston Manor. 
A wi) — 10 4 | — Bhend 6 5.) 38 | 3| 41] 10 | Coventry. 
Y | 
a 
aS 17 |) —= 197 24.) — 120 - 120 14) — 387; —| 387} 46 | Leicester. 
mai 194 4, 198 3) |) BT | 12 105 BL |p 313 39 |} 352) 61 |Grimsby. 
i pip > as 172 ior te 170 | — 170 sal les 481] —j] 481 | 69 | Nottingham. 
ay 4 36| 6]/ — 4g | — 48} 11; — | 1083} —~J] 108| 22 | Derby. 
} 





a 





In Registration Divisions. 


VIII. North-Western. 


eh 


IX. Yorkshire. 


X. Northern. 


XI. Welsh. 


Spee a) 








Urban Sanitary 
Districts. 


Stockport - - 
Macclesfield = - - 
Birkenhead - - 
Wallasey - - 
Liverpool 2 
St. Helens (Lanes.) - 
Southport - - 
Wigan - - - 
Warrington - - 
Bolton - - - 
Bury (Lances.) - - 
Salford - - - 
Manchester - - 
Ashton-under-Lyne - 
Oidham - - - 
Accrington - - 
Burnley - - - 
Blackburn - - 
Darwen - - - 
Preston - - - 
Barrow-in-Furness - 


Huddersfield 


Halifax - - - 
Bradford - - 
Wakefield : - 
Barnsley - - 
Sheffield - - - 
Rotherham - - 


York 
Hull - 


- - - 


Middlesbrough - - 


Darlington - - 
Hartlepool - - 
West Hartlepool - 
Sunderland - - 


South 


Shields - - 


Neweastle-on-Tyne = 
Tynemouth ~ . 
Carlisle - - - 


Newport (Mon.) - 


Cardiff - - - 
Merthyr Tydfil - - 
Swansea - - - 


Totals, 81 Districts 














Popu- 
lation 
(1891). 


70,263 
36,000. 
99,857 
33,229 
517,980 
71,288 
41,406 
55,013 
52,748 
115,002 
57,212 
198,139 
505,868 
40,463 
131,463 
38,603 
87,016 
120,064 
34,192 
107,573 
51,712 


95,420 
89,832 
216,361 
33,146 
35,427 
824,243 
42,061 
67,004 
200,044 
75,582 


38,060 
21,271 
42,710 
131,015 
78,391 
186,300 
46,588 
39,176 


54,707 
128,915 
58,080 
90,349 





11,894,990 


at 
































“* FEVER.” 
1st Quarter. 2nd Quarter. 
Notifications. Notifications. 

a 3 z 3 ; 5 | 3 
e:| & ) Bl ge eal 2a) Soe ee 
PIB/EI2 121 Elg1e 1242 
<a) © Sa = = ca oO eS A 
—= |) SG P= 1 Pag Oi Fi) ete 3.1 “2S i 
= ie) cg ee ie ees 8 1 hy oe | 
= lee 4| 85 5 8 | 84.) | =a. 4 
2s), dae) oe ee Bo = | | Ba 4 ea ee 
40} 188 | 26) 249} 86]. 44] 2908]. 15 | 967! 43 
—) 6 B81 S885) CE ba Baa ee 
= ig — 7 — oe 7 a= a 
i ae 7) SAO peel So ee 9;/ a+ — 
— 3; — 3 2) = [2] | eee 
1). BT) = 1 84 eh CW) ee Tris 235 
“ 9 9.) iat 3.) Sd 6 = ho 
— "3 Do | 6 14 sl 61 2 64 | 12 

1.) es — | 116 26 — 76 = 76 | 30 
eae | dS HS he) 9 ke 9 9.1 Yad es, 
—} 28) =) et ee 9) — 9| 2 
= 1 1 2) =] epg) = 8s}; — 
Sl | ial ee 4 3| 84 2| 39} 6 
Se Mee ea. 8 Te RB eo eee 
— 9 — 9 2 — 8 = 8 3 
> a) fk te 6{ —| 1] —| wl 8 
ae Mis | 9) 20); — 2 ae 8: |; west Sy 
2.) > 99. | ah) AB by) 3| — 3| — 
= |} 20 1) 3 a 6; — BS wk 
—|-17 | — | 3; —! 14 1) eoetes 
—| 16] .—| 16 Goh eo 3; — 3) = 
-— 13 — 13 3 oo 19 = 19 2 
ih os CS ao aS eee 7 | Ae 
—{ 10; —j| 10 2 2 91 —-diehes 
—| 1} —| 45 ie Se ag 1) eee 
6 886.1) de tay fy “ot NLS dite tee ae ee 
ae S99. anaes Sag hs 2 Vlas 1) 4 
— 4 1 Bags ae RS 4 iL 5| 2 
= 9; — 2 as Li) = 1 
Meda | lee hess al ie tee of 
12.) 288... IG je Ode, Fe Sh) B64c) Bide secede 
=) We. ~ te Set ti eae Lf) Sn eae 
= 9 ihe she 3 $1) 4 =o “teas 
— 6 1 ‘| ih => 7) — Pe 
_ 4 1 5 1 1 6} — 74 =e 
4| 19 del. <B4 3} —| | =|> ahs 
33 |- 26 |.) 00 bP Fe Sahay 1} +814 s4 
—| 13} —| 12 1; —| 10; —| 10} 1 
— | $260} =k 180 | Se eos 1 ea eae 
113 2,183 | 142 |2,438 |. 458 | 76 | 2,990 | 163 2,529 446 






























































. 
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Totals for 1893. 























| e. 8230. 





















































8rd Quarter. 4th Quarter. 
Notifications. Notifications. Notifications. ee 
ao! a=) j 

a 5 5 = w S) ES a w 5 E . 

Se eee ee Se Bete Teel 3 

Bese ea ef) eee lige lie 18) | E | See | 8 

BH ai oO i) A H i i) Sy A <a <> oO 6 | =) 

- 154 9} 163 32 — 60 _ 60 BY — | 240 12 252 52 | Stockport. 

= 6 a ” 1 ae 3 1 4 1 = 13 3 16 3 | Macclesfield, 

1 "5 — 761 10 1 80 3 84 5 | 220 7 232} 27 | Birkenhead. 

_ 50 -~ 50 6 — 50 _ 50 10 133 = 183) 23 | Wallasey. 

4) 499 42 | 582 92 | 57 508 30 | 595 98 182 | 1,398 | 113 | 1,693) 269 | Liverpool. 

_— 141 2] 148) 17 eek 121 TS 22 21 == | “Sd 3 318 50 | St. Helens (Lancs.). 
= 19}; —.| 19! 10 _ 16 1 17 5 _ 49 1 50} 15 | Southport, 

— | 108; 28] 126] 7 | 18 | 184|~ 33] 185| 29} 19]! 260!|° 72 | $51] 36) Wigan. 

= 17 — 17 8 — 22 — 22 6 ~~ 42 _ 42/ 16 | Warrington. 

= 55} — 55 | 12 — 41 -s 41 5 1/| 160 1 162 86 | Bolton. 

a 27 3 30 4 _~ 29 3) 82 3 _ 75 8 83 11 | Bury (Lanes.). 

ee 243 8 | 251 | 34 _ 179 3 | 182 40 1 556 15 572] 100 | Salford. 

1 205 — 206 | 28 _ 220 = 220 45 2 616 —_— 618 | 129 | Manchester. 

— 21 2 23 5 — 12 2 14 2 — 56 7 63 12 | Ashton-under-Lyne,| 
— 20 -- 20 4 — 18 ase 13 10 _ 70 _ 70| 26 |Oldham. 

= 17 17 2 —_ 26 _— 26 4 — 52 1 53 6 | Accrington, 

L 36 a 37 12 2 27 = 29 6 6 | 129 2 137 28 | Burnley. 

~ 46 — 46 8 _ 4] — |. 41 7 1} 157 = 158; 30 | Blackburn. 

— 9; — 9, — _ 4; — 4 2 = | 2188 ce 30 7 | Darwen. 

= 99 — 99 : 27 — 56 aa 56 15 a 195° ge! 195 51- | Preston. 

= 29 37 3 — 20 9 29 9 2 72 34 108 13. | Barrow-in-Furness. 
~ See ee ee Det Ad ee Fie tepzal = 57| 12 | Huddersfield. 

— 15 comes «| 4 — 28 1 29 2 _ 69; 4 73| 13 | Halifax. 

— 81 1 82 14 = 101 3} 104 24 = 213 5 918 49-| Bradiord. 

— a == 7 g = 83 — 338 6 — 59 — 59 13 | Wakefield. 

— 73 6 79 19 —~ 116 8 124 22 = 221 “14. 235 46 | Barnsley. 

— 174 7 181 28 —_ 195 15 210 38 = 452 35 487 90 | Sheffield. 

—_ 22 oo 22-}- 12 1 24 — 25 7 3 65 _— 68 23-| Rotherham. 

— 162 — 162 19 —_ 96 — 6 16 a 287 ai 288 40 | York. 

— | $18] 17} 335} 39 | — | 270; 18] 288) 51/ —j| 654) 40 694) 99-; Hull. 

= 64 2 66-1 -15 aes 125 OPA S24 22, — | 241 5 246 52 teas 

ee q4 8 82 7 22 58 ti 59 8 _ | 140 il 151 17-; Darlington. 
iy Bi am 6 } : ‘ = aaa a is ing = 1 . 19 } o Hartlepool. 

7 ee 17 ome 23 os 93 49 49 West Hartlepool. 
13 | se1| 44] 488] 46 7 | $39) 38] 879] 59) 85} 808) 117{ 960) 131 | Sunderland. 

— 90 4 94 21 =S2 52 3 55 35 — 172 8 180| 77 -|South Shields. 

= 53 5) 58} 7 1 65 $| 6] Wi 4| 140 9| 153] 25 | Newcastle-on-Tyne, 
= 26 a 26 3 — 20 _ 29 12 — 68 2 69: 18 | Tynemouth- 
— 4 = A 2 — 6 =e 6 ae i 20 1 22 6 | Carlisle. 

ye 70 i it 7 —~ 24 5 27 1 4| 182 if 143} 16 ; Newport (Mon.). 
— 87 1 88 5 1 23 — 24 6 37 | 108 3 148| 27 | Cardiff, . 

=a 83 = 33 9 — 37 2 39 8 _ 98 2 95} 14 {Merthyr Tydfil. 
_ 25 — 25 4 — 37 _ 37 12 — | 110 —_ 110| +19 | Swansea. 
66 6,322 | 288 [6671 10Ee 97 | 6,058 298 | ,458 | 1,222 352 |16,853| 886 | 18,091 | 3,194 ; Totals, 8) Districts, 

op 
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No. 12a. 

TaBLe showing, Week by Week, during the Year 1893, for each of the Sanitary AReEas within thd 
Casxs and of Ructsrerep Deartus from the following Distasus, together with 

[The Cases are copied from the Weekly Returns of Notifiable Diseases’ received by the Board from the Metropolitan 
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SMALL-POX. 





Weekly Statement, 1st Quarter, 1893. 

































































Popu- et eee ee 
Sear y Areas. es 3 labion Jan. 7. Jan. 14. Jan. 21. Jan. 28, Feb, 4, Feb. il 
(1891). eee 
: ; - . a 

a\|S8/a@s|4|S8|8 1s| a |aeil a 

) A oe = 2) Aa oO A oO A} oO 

London - - 2 ~ >| 4,282,118 |, 918 —j| 22 i 23 1| 28 Bye 5 27 
(Administrative County) - | - - | >43 | | 2 =| vo) t=) 2a! Saad eh 27, 

( Kensingtou = -| 166308; — | —| —.| —| — —| — | —|—] ih 
Fulham - - - 91,639 | — a | eee =. ee a1; mee (aoe 

+ | Hammersmith : : 97,239 | — live liey eps ME tobe Fal dae 
= } Paddington - ae ee UNRO eget e  dee le gl ee 
A; Chelssa - - -| 96,253; — |} —| 2) —| 1] —]}] 8] —|) — |] =|) — 
| St. George, Hanover Sq.* - OS en ee eee ee ee ee ee ee ecg ee 
Westminster - - 55,539 1 pa 2 _ 1 —| — —|— _ 1 

St. James, Westminster - 24,995 | — —| — el a —| — —| — —-|— 

ce (St. Marylebone : ~ 142,404 | 1 —| — _ 1 _ 2 —_ 6 os 1 
= | Hampstead - - a 68,416; — | —| — rio = iS B Rey! Dig su fo 
24 St. Pancras - - «| 234379). 2 | Lr ee —| 2 —| — 1} — 
A | Islington - : -| 319148} 2 }.—| 2 | —| 84 —] 8.) Sa 4] — I]. 8 
A Hackney - - 3 229,542 | — —|,— |; — a _ uy — 5 1 1 
St. Giles and St. George, 89,782) — {| —|.- | —} | &] @ | 24 ei —4 8 

= Bloomsbury. ’ =e an 

= | St. Martin-in-the- Fiélds : 14,616 | — —| = —| = —-|}; — —{ — 

| Strandt —_ - aur ji; 25217) — | —| = | —| =} —| —b-4 -] -—fb— 
= Holbornf,-. =) “it. 84048 | 2~ po | Be | ee ee Rs S. ale: pa eee 
2 Clerkenwell - : - 66,216 | — ea ae Be Seis Fg (ee —|— 
5 | St. Luke, Middlesex - eh ei See eh ee a5 ho Y 
(London, City of § - « 37,583 | — Ss |. oe at. oe eS iter —};- 
(Shoreditch - - -| 124,009 | -— =—| =o] = 1 —+ AM — = = 
a Bethnal Green = - 129,182 | — —-|— — pO ce qo a oC 
-= | Whitechapel 2 i 44400 | ~~ | RE 8 Bes 1 a ae Ei ae Ly 
md St. George-in-the-East i 45,795 | — ~- 1 — ) — 3 ee Ly — hee 
Limehouse - = - 57,376 | — | ee — | ae oa Meow | ae 2 — pel 
Mile End Old Town -| 107,592} — | 1s me ty eS te 1 ay gers —oayd 
(Poplar : . -}s 166,748} — | =} — | =] = —]-— b —| 91 
St. Saviour, beehea - 27,177 | — —| — —| — = = Sh — [ons 

St. George, Southwark - 59,712 1 —|i— —| — = if ee = ~~ 1 
Newington - - - | 115,804; — | —/| 2 | =| 4 1j—} —Pp-—] =p 
| St. Olave, Southwark - Tages Pel He) eee ae | ea ae —-}|— | -p-. 
Bermondsey - - - 84,682 | — —y a -_ 1 See 8 Lats i hee 8 | 

, | Rotherhithe - - ° 39,255 | = a ae eee a att, Hee pods | ae 
2 Lambeth = - : eh OFS | ae se. (OP ge Pet) hgh ee eee ie oh came 
2+ Battersea - - » 150mg Te PEE ep Rage kg a a fe — | a 
A | Wandsworth = E 156,942 | — Gn |" 2 ae ee pte ho + io =o 
* | ouinbenmemr ise fF eaeais lh ra tt tbe [be] tet Soe ek hat eemeere 
Greenwich - - >| 165,418; — |)’ —}'— | —}| ~+}| +] —}] —]} 8 Lie 
Lise : ” - 92,647 | — ~ 1 —|—}| -| = Lt +) qh} Se 
Woolwich’* +" = : 40,848 | — == so | Eh on So: Ae = i. ‘en 

| Plumstead’ ' - 88,539 | — —_ 1 hae as 2 ES Ea me spa ee 
Port of London .- =| = 9 SA an os Pe ee 7 EER OS rt | — 














® Totals of actual notifications. 


» Totals furnished by the Metropolitan Asylums Board of wobaat cases after correction of returns and dedueti 
of duplicate notifications. 


* Including St. Peters, Westminster (population, 235). t Including Middle Temple (population, 95). 
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LDMINISTRATIVE County of Lonpon and for the Counry as a WHOLE, the Numper of Notirrep 


UARTERLY and AnnuaL SumMmaRtus of these Data for each ofthe AREAS in question. 
sylum’s Board. The Deaths are extracted from the Weekly Returns compiled'by the Registrar-Ganeral.] 














SMALL-POox—continued. 





































































































Weekly Statement, 1st Quarter, 1893—continued. sas for 
: st 
Feb. 18. | Feb. 25, | March 4,} March 11.| March 18, March 25.) April 1. Ong8 : Samitary Areas, 
eo ai é ae £ ie s 63 
mm 1} AiO Ra, O [Ax OR boo +A le rR], GO 1A] Oo |-A 
48 |—|i 58 | 8] 55 |'4| 35 | 5| 56 | 2) 00 | 5] 58 | 5) 559 | 81) London. 
47 —|\ 53 |—] 49 |—| 53 | +) 34 |-—1|,87 | —| $9 | —} 547 | —| (Administrative County) 
Seo a, MRE eet Bi ao ie i ee S Silnges |leeengme ies 6 2 | Kensington. 
—j—] 1}—-} —}J-) rJ—h til—}.1 }—] 4 |—)}°8 | —| Fulham. 
Sy Seti tame Se ee ee oe ee oe Bie ee 3 |. 2 |. Hammersmith, 
= te) ee Se SSeS | = | eb 1 | Paddington. 
— |}—4F — F—]} — JH] |] JH, Le 214 = | ae 7 | — | Chelsea. 
— |—} — F—} — Pay HK Pay or a Oe es er 2 | — | St. George, Hanover Sa! 
Ale] — |=) 2 }—-d --}e bs a 4—ler bt] is |! oie | — | Westminster. . 
soi) = ee | a ee SY Se i Ae 2 |— | St James, Westminster, © 
ed 1, 1 EY 2-) ea BH fe 4 8 oi ta | ga | - 17) St Marylebone! 
a fe fie me] el eae ete ee | ep 1 | ampstead. 
nice | = 1 }|—|] —-|—- 2-4 = a ee 3 Ay) eB? 1 | St. Pancras. 
— |— 3) | cay |e | ae) © Ea Ri og Bo seed ON 2 ;— | 49 | — | Islington. 
OSE ees 1 iz a ey Se ae eH Si) ae ee 8 “Hackney. Lgbies 
g)/—-)| = {- ia Bee 1)> 5 }-— LSS 2, 1 | °20 2) St: Giles’ and ‘St. George, 
: Bloomsbury. 
ee a 1iy-—j — | = bi) = 18k Martin- in-the-Fi eg 
po ee Se a ae ae Pe eed eS Le 4] — | Strand t 
ef ig te er ee ee el SS 5 See Net a ee? 1 | Holborn.t 
1)/—/} 1 he} —J—-P a t—-} 1 j-—| — |! 8 } Hb 7 | — | Clerkenwell.” 
eB} aie4) ne ot eae ee | ee 2 2! St tao, cmesex, 
— |— i i = ae eee = 2S peecwel OR goke ees 5 | 1) London, City of.§ ; 
Py eA be Ht fe a a mot: | bebe ® | 22 | Shorediighys co. ajoit | 
ij|— 2) ee I i et i: a ay a aod sar or ha 1 |—].5 | —| Bethnal Green. 
74- ce ae pede ee 1 a | el ED. Lh 1/—|.45 | 2 Whitechapel. i 
= 11 6 Sd te Te ie ee 3 2 le 1.j,.29') 1 | St, George-in-the- East. 
Sees 3 | — 2 1 SS 6 1 a) Sealand 1 | Limehouse. 
ie ee ee wm al eit ete | ag) a aa = | Mile Bnd Old Tom, 
sea eta re Pe ee ee ee 38 |—| 47 | — | Poplar. 
eS = Tae Ep See ee RE ey ee ee ne eee 1 | -- | St. Saviour, Southwark, 
ie ae | se BS ee Sil Ae a 1 |---| 1 | le 9 | — | St. George, Sonthwark. 
IR aha 1 Fe a a a ee We 20 )— | mH |-- 2 |—1|.9 | -1]| Newington. 
13—-!|-jf- 5 ye ee re ar eg ee a Oe | 1 | St. Glave; Southwark’ 
ee en Joe = Ba) at toe 1 Llijp= bt ~~ | Soa 1 | Bermondsey. act | 
y14—mc} tym) om J-b-—-se- 2;—| -— |---| — |—|-.4 | — | Rotherhithe. 
—_ | = 1};—| — |—f{ 2 1 1 fe] pet eS lS § | -1 | Lambeth. f : 
ee ia rl ae ek Ot le Pt) ed | | ee | eet | = | Batterses.  * att Eon 
Pa fete Pmt Seb mab pe ey Left | — | Wandsworth, 3 
-1i)/-| 8 |- 2 ath” a. wile ae 1b 8 1 1 | —|°40 | 3 | Camberwell... ao | 
6 i—lit |—] 4] at) 40)—fo.4 +—) ae | 2) 9 | 2] 47 | -5 | Greenwich. 
et es ioe, Fe] 2);-—| — 1 5 |=} 10 | -1| Lewisham. | | 
— }=—!|'1}—} 2-J/—-|} 6 }—] 5} —-] 62 |] & by 49 | | Woolwich. | 
Bere ee ime eS fed tb ee ee peepee | — | Plumstead. 
i oY ee ee ep yp es ee ce cd, ea 6 | — | Port of London. 


t Including Gray’s Inn ( population, 253), Lincoln’s Inn (pop u 
Inn (population, 21), and Furnival’s Inn  (pomnlabisre’ 
ay Theluding. es 







nner Temple (population, 96). 


fading Tower of London \ sop titatab sea 


poy 
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SMALL-POx—continued.. 





Weekly Statement, 2nd Quarter, 1893. 























Popula- 
Santi Se: lation | Aprils. | Aprilis. | April22. | Aprilg9. | May6. | May 18. 
(1891)! Wi EE eo ES ei ec E Oe Tae, ee | SoS ee 
a wn zs wi a ys a w 
é(2|8/4\6 1814 [Ale ates 
London - - - - | 4,232,118 | #101 2 | 155 8 | 107 8 | 118 | 6 | 169 © 119 12 
(Administrative County) - | - ~ | bog — | 157 — | 104 — | 176 — | 166 — | 144 _ 
Kensington - - - | 166,308 1 _ 1 = Z = $i 2 1 2 — |} 
;|Fulham oS.) @oneso| “a | —j) "2 | —P—] —| @& | =} 2 | a] @ |e 
2 | Hammersmith - -| 97,289/ 4 | —| 1} —}| 1] —| — | —| 8] —| 1] -§ 
‘2 | Paddington - : a eee | = PS Re ge aa Bona | =" Sa)t% ee 
FA lchelsea - ° - of “Pogons yt. Ge Ste Po A Be ee 
= St. George, Hanover Sq." - 18080) | == a = 2 ene ee I i pam) (5 pees = i 
Westminster 2 2 g55so |} -% dS eer Pat Se er oe eee 
kt. James, Westminster - 24,995 | — — | 1 —}|— — 2 aoe | — Bete a ae = 
ef St. Marylebone - - | 142,404 | — |} 15 —=— Kk 15 — 9 —/| 16 — 9 —| 
Fa | Hampstead - - - 68416; 27 —}| — | —} 1} —|; — 7 —]| 8] —]| BE] =| 
24 St. Pancras - ~ - | 234,379 1 ae 5 — 9-| — 4 | —| ill ~~ ? —i 
©; | Islington : ; sro) oy [Sol Qe hE ahd. 22 See 
ame: ackney - 2 -| 229542; — | —}| 8 | —| — | —| 8] -—} 2] —]| — |] =f 
‘St, Giles and St. George,| 39,782| 2}]—| 9}|—! 2/]—| 8|—|. 8 SS ke 1 
= Bloomsbury. 
= | St. Wertissii Alas: Fields - 14,616 | — are 2 — 1 1|/— t} — —-|— -- 
i Strandt ° . « 25,217 1 — g = 2 aoe 4 — & —_—-|— 1a 
A Holbornt - ° - 34,043 1 — 1 — 6 —-|— — 3 -— 4 _ 
Ss 
5 Beer - : - 66,216 1 — 1 =| = —|{| — — 1 —-|- — 
& St. Luke, Middlesex -| . 42,440 | — _ sf —} — —| — _ a — le — 
London, City of§ - ° 37,583 1 — eh = 3 — al 1 1 — 2 _ 
(Shoreditch : “ -| 324,009} I — 4 —|— —f| — = 1 Sa Sie — 
nm [rent Green ° - | 129,182 38 —| — oe i ~ 1 — 2 os S — | 
‘= | Whitechapel|| 2 - 44,420 | 7 a Nee? eat SAS B. jececuly FO Nee 2|—@ 
z St. George-in-the-East — - 45,795 a _ | — — 2 — 2 —| 2 —|=— —a 
Limehouse - - : 57,376 8 — 5 2 — 2 -- 6 2 1g 
ra Mile End Old Town -| 107,592 | 11 = 5 | —1| 10 — 5 rae 1 4 1a 
Poplar : = -| 1664748; 9 | —| 4) —}] 5&5 | —! 6 coe: OS te ee 2 f 
St. Saviour, Southwark - 27,177 a | al Nei 1 pier tas? mays ae =) i 
St. George, Southwark - 59,712 3 — 8 1 2 _ 2 —_ 2 _— 3 <i 
Newington - “ -| ass} — | —| 1) -—} —|—-| 4) —]} 8) —| 5] -¥ 
St. Olave, Southwark -/ 19793| 1 {| —| — | —}| — | —}| -— | —| 2] ~]| 1) -&§ 
Bermondsey - - . 84,682 | — —_ 5 a 2 i Pe -— 4 Es + 7 —# 
Rotherhithe - - - SOREN: SS PO ae ee ee ae 1} 28 1} 2 | 
§|Lambeth - - -| 97203 8 | —| 4/—-|' 4] —} @] —p 2] =] «| =e 
= Battersea t . =| 350558; — | —{|!'8 | —J~-L}—] 1 1} zt] —]| 6 1 | 
Als Wandsworth - ot HRGG,Q48) || oe fab oe le aed ort dk Si gaa ere 1} 
| Camberwell - - ‘= | 235,844 5 nasa 7 1 9 _ 3 — 6 _ 3 1 i) 
Greenwich - - -{ 165,418 | 19 —| 26 — 1°12 8; ll ~ 7 —| 38 —a 
Lewisham - - ~ 92,647 1 — 1 | 5 = _ 3 i Se og —@ 
Woolwich - : ~) amosse| — | =f er de ge BR pep ht ee) eat ae 
Plumstead - - - 88,539 1 1 5 — 2 _ 4 a 3 }— 6 ky} 
Port of London - - — — wel tesi | aaa) oe ga ge dat Ue —| —) 


f actual notifications. 
b ae Paitin by A Metropolitan Asylums Board of dua cases after correction of returns and deduction 


tificati 
Seine St. ‘Peters, Westminster (population, 235). t Including Middle Temple (population, 95). 
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SMALL-POX—continued. 





Weekly Statement, 2nd Quarter, 1893—continued. Totals for 
2nd 


uarter, : 
June 10. | June 17. | June 24. | July 1. ich Sanitary Areas, 





May 20. | May 27. | June8. 


pn | ne | 





































5 ie eee ee eee ee de ee el 8 ef Te 
Sap ey Oo ATO. Peat Oo Le OL eR Oe Ae Os1A | Oo 18 
125 3 | 142 | 15 | 189 9} 91 6 | 111 6 | 100 8 78 3 | 1,555 | 90 | Condon. 
122 |— | 7384 | —| 435 | —| 83 | —| 04 |—| 94 | —| 76 | — 11,4905 | — | (Administrative County.) 
Bee. 1 Poa | s==)) 1)- 1p} —- | 17 | 2) Kensington. 
4 }—}|— | — 2 t—| mm tae y ne Te tim} — ye 16 | 1] Fulham. 
aes | SS, ene Lie — fo 2;— 1 1 14| 1 | Hammersmith. 
2 \— 8 | — 4 £ 2 1 | — |—]} — |r} eK ie 32! 38 | Paddington. 
— |— 2\— 5 |— Yim} — fm] —- ye 1/— 21 | — | Chelsea. 
7a 3 1) =) = | = 2 1— 2);/—; —|— 14| 8 | St. George, Hanover Sq.* 
=— |j—-| -—-}]-— 24— 1 j— 25-— 1]— —_— 25 | — | Westminster. 
ee eS 2y—] — ft — 4};—/; 16 |—| 14.|— 7 \— 46 | — |:St. James, Westminster. 
fe ae | wa els a | oe lm] oe | aw | euietes | 2 | St. Marylebone, 
| 3 1 1 1 Popa fe ese es ean Oe 12 | 2 | Hampstead. 
5 | — Feet ie eee 6 1 5 1 5 1 5 |— 79 | 4 | St. Paneras. 
4 |}— 4 )— 3 | — 2};—; 2)s— 2{;— 4 |-- 59 | —- | Islington. 
3 i-— i1|— 1j— 1 |— 23 — 2;- LE |= 19 | — | Hackney. 
Soa) Behe PL ee CP eet ete) at 1 |—| 50] 21] St. Giles and St. George, 
Bloomsbury. 
ij - de |: Pula Te ed a tp ie ee 9} 2 | St. Martin-in-the-Fields. 
SS ee ee ee es ee 1}/—| -—-|j— 1 |—| 26] 1) Strand. - 
2\/— 5 |/—;| 2}/—} — |j—| 4]/—}| — |—| — |—|. 28] —} Holborn§ 
i ee i at eet Aas eri eet ae Hh ee ae 5 | — | Clerkenwell. 
Q9|— ee 9 ,—/,— ]— 1 Gi sje | ees il = 12 | — | St. Luke, Middlesex. 
ha —= hs 3 i og ee OP sew cat = 20 | 92 | London, City of.§ 
abe eon || etl FO Sy Sea NE A RS ae Ss eee a ee 13 | — | Shoreditch. 
: i Pag A or) ae a} a 1 hie 23 | 1 | Bethnal Green. 
li | — | 1{|— eee 3 }|— Ce ale Li ope 51 | 3 | Whitechapel.|| 
1 j;- fete, see: oe ee oe geo pe; fms: Eh 15 | — | St. George-in-the-East. 
Si-—; Ti—|} 8 |—| — +—!|- 3 | 2] s |—| 8 |-2a} 49] 4| Limehouse. 
4 |— 6 1 7 ee Gere 3 i— 2 1— 6 |— 1j— 73 | 3; Mile End Old Town. 
56 i/—| 1 7}—) 5 Sie’ ey, t § |—| 7} 6 | Poplar. 
cee ok eyelets fi tet ae tl | oe ae It ot ie 7 | — | St. Saviour, Southwark. 
7 Q 2} 10 2 5 | — 8 |— 2 3 )/- 59 | 5 | St. George, Southwark. 
5 1 li- 2\|— eo ti 6 ae 5 1 4 |— 50 | 2 | Newington. 
ey a eae ae 1 j— bi | me} cee we 1 j=] a yi 6 | — | St. Olave, Southwark. 
TE ioc a Ba | i i 2 >— 3 oj =m} 2 j= § j- 88 | 2 | Bermondsey. 
12 1 as 4 65;—-|— | i 3 oi— 2 2 | 1 | — | 73 | 12 | Rotherhithe. 
1}—| 7/-| 8] aj) 4/—1 «4 |=] 4 |—] 16 |—| 63] 1 | Lambeth. 
1 |—)] 16 ;— 5 |—}; ll | — i 1 3 1— 9 i1| 57] 4 | Battersea. 
Zi-| 2i-y & {—]} 2 y—] — |—] 1 Y—|} 1 | —) 17} 1} Wandsworth. 
Bee | ee lS a ad et se me) Oe Pe eRe ao | 6 | Camberwell. 
2 j= 6)/—/] 1 j— 4 1 6 1 3 2 3 |—]| 112] 7 | Greenwich. 
2y-} m=] ay tt —} 1 t—]} — j—-| — |—-| — |—} ws] 4] Lewisham, 
ZA i—| 7Ti- 2};—}; 2]/— 4 1 1 |—{| — |—j| 25] 2] Woolwich. 
aya) Si} 6 i —| — | —} 2 j=] 2 JH) =] | —T 85] 2] Plumstead. 
a RR eaten S recee eat alee ils 2 aa Noten od i) Atte pete gee) |) ee eol) eg bea 8 | — | Port of London. 


t Including Gray’s Inn (population, 253), Lincoln’s Inn (po tion, 27), Charterhouse (populati 
Inn (population, 21), and Furnival’s Inn (population, 121). : ORE, Eh ale 


| § Including Inner Temple (population, 96), |] Including Tower of London (population, 868), 
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SMALL-Pox—continued. 


b alate’ | Weekly Statement, 3rd Quarter, 1893. 
‘Popula- ate ae 





















































iieciicdtenagr: eotion | guy 8.14 ody a5! bugaly 2ef 4a:Tuly 20/>}" Ang! S.reP Augie 
(1891). ot Mat BAM Ra awe exe se ot em : 
London - - hyerg ‘='| 4/232,118 | #75 B || Fa 3 | 
(Administrative County) --| >: w+ byf ei 42 —.. 
Kensington - mod 1 2 |) 08680841 2 +i D2 -i-=4 ae 
Fulham = - 91,639 1 cal | ta a ee 
S Hammersmith sabi, } & 97,239 1 a ae met pane 
+ Paddington - - -| 117,846} — ie ae ore 2 
& | Chelsea - . : DESI | -E |-i— jt Be oe | _ 
= St. George, Hanover Sq.* - 78,599 1 aT EON eta 1 
Westminster a! - 55,589 | — —} + a '| fo 
St. James, Westminster - 24,995 8 — 1 — 1 
(St. Marylebone - “142,404 5 _— 1 — 2 
= Hampstead « : - 68,416 1 core eee —|— 
= Sé. Pancras : > > = | 934,379. — 1 3 —| «1 
- | Islington - - -| 819,148; — | —| @2 = 25 
= ‘ ; ) 
(Hackney : ~ | 229,542-| 3 a) 6 fm (MEX 
, (St. Giles and St.George, | 39,782, 3 | —| 2 | —| 01° 
= loomsbury. ) 
‘= | St. Martin-in-the-Fields + | 14616 | — saan aes 8 ec 
a Strandt+ - - - 25,217 1 —f— -- ct 
Es Gatos : ; Ba li : the 
S | i: ima Gade | lene. tet bode 
Din” > Sex - 42,440)>-- | —| 1 | +] — 
\London, City of $. ~ - | 087,088} = | —f — | — |e 
Shoreditch | - m- ~ | 124,008; — | —| -2 | — i 
“ Bethnal Green’ - -| og9ts2, 6. | —} we f— fra’ 
2 Whitechapel||, - - - 74,420 2 — 2 —|;— 
24 St. George-in-the-Hast _- 45,795-|' be | =} @ f— |e 
A Limehouse - < - 57,376 2 2 3 —_— | 
a | Mile End Old Town - | °107,592 3 a 2 — 2 | 
(Poplar : “ - | 166,748 2 = 8 —_ 1 
St. Saviour, Southwark - SAN 5) eed oe ne) Be 
St. George, Southwark  - 59,712 | — 14 et |-—t)-¢8 =8 a 
| Newington | - - 115,804 4 — 1 ai 2 eae 4 
St, Olave, Soutawark = 12,728 |’ — sea) he i { a i — 
Bermondsey - - = 84,682 2 a ae — |} — i= 2 
_ | Rotherhithe - - - 39,255 ool eh. od Se Be 2 = 
| Lambeth - . - | 275,208}, 4 |! 1) .9 | —i],1 8. 3 
4 Battersea -. +. «-| 150,558; 10 | —| 8 |.2| 14 2 4 
A | Wandsworth..._- ~ | 156,942 | 2 =) ah , Ss 
“| Camberwell-- - | 235,344.) 6 Py geht] ge a Bs 
Greenwich - : fl pPOB.AIS Br ga ea a r ite, aes 
Lewisham - Da ee) | A Se Se eee * ih ‘ex 
Woolwich - - = |i oqf0848.|) 2 1) =} pt | tg 8 ri Res 
Plumstead - : —SPaeradad:|; 2 ||) a) aes ead 
Port of London. - i ae east | bh eae ee 
« Totals of actual notifications. * wrrihrieet 


* Totals furnished by the Metropolitan Asylums Board of. actual cases: after. correetion ef-retwmms. and. deductic 
of duplicate notifications. 
* Including St, Peters, Westminster (population, 235). 5 Including Middle Temple ‘(pépulation, 95). 
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SMALL-POx—continued. 
Weekly Statement, 3rd Quarter, 1893—continued. | Totals for 
2 3rd 
ug. 10. | Aug. 26. | Sept. 2. Sept. 9. | Sept. 16. | Sept. 23. | Sept. 30. port ie Sanitary Areas. 
: e| Elsi els isis ge} Boke tg 
J (SUS |S P| 2) 614) F416) 8 fal sé A 
2 2) 118 | 2) (83 | — 1 2| 19 | 2°] 496 “| 47 | London. 
2 —|'72 |}—| 8 |— — }—~] 78 | — | 464 ics ‘(Adminstrative County.) 
—|—|j-—-| -|- — }—| — |—| 6 | 1] Kensington. 
—| 1}j—| —|—- — ori Ova a i |: Rela.” 
a ee ee —_ Ser Pe) | Haymersmith, 
1 — | j— ff I _ _— Tj: IL 1 | Paddington. 
4 —f— i | — _ Sea Wace Vall he cee Ne Chelsea. 
sac i oe ia De — aT eee | ol BE George, Hanover Sq.” 
ma —|/—|— 1\)— _— 4A | 4 | — | Westminster. 
- —{j— p—pi— P= — =|}ou yey 'g | 1 | St. James, Westminster. 
1 oh oe a2 ~ To} P93 | 9 | St. Marylebone. 
Se |) fe) ee ope ate Ls See? o)7_earge Ss  Bamipetend. 
ss — Q2;—!|'— |— — —| —|—) "4 9 | St. Pancras. 
1 — 53) ee ee ies 4s a eee ee g | Islington. 
5 —|/ 2)— 3 \— _ _ 1 1 | “28 3 | Hackuey. 
iain) Dosa anit g Meal ee Ss <2) Pe | RR Gites and, Bt. George, 
: Bloomsbury. meq = 
ek a ae —i aT 1 | — | St. Martin-in-the-Fields. ~ 
= tiie tomas || posse (7S MRR |e — —|/ — |= s | — | Strand.t 
Suet ga en ah Bess See Fa) See | Holker. 
Sng: Eee: oem on = So a ty | | Clermen werk 
rox)! Bate Satine EE eS es — 1-2) Pop | >| St, luke, Middlesex. 
Sevens ape siege gine a Sf bof ees) | London City 0r§ 
-. = ae ae oe 5 ee ees il nag ree ae Be 9 1 | Shoreditch. 
1 Pert Tee eis. i P= -9)~ 3 |—}'85 | 6 | Bethnal Green. 
en Se WS ee he | je ft Se | Whitechapel 
— Teoh 2 ee Ta ae 6 | — | St. George-in-the-East.. 
— Dal Seay ab | | Cm | gle pe Ss Ses a |g et | ag ae 5 9 | Liniehouse. 
2 Pe eet, Wee ae ape it | oP se |g an ea oo, a 4 \ Mile End Old Town. 
9 =e Pe he ot & | ae saa 4) ag | 2 | Poplar: 
rt Mees 8 Beat | Bene eed See) ag epee Sl) tre | be] SeASavioUr; Southwark. 
9 peas, caren eae emai | ein 8 Se a ee eae ah ne eG g | St. George, Southwark. , 
= ee ta tee ae 5 gal at Ne aig Ne ae da 3 | Newington. 
= eek Anes pee Mee cel pee eed + Le | Le | Ste Olave, Southwark: 
= ee ea eases See Se ee eat 6 | 1 | Bermondsey. 
2 Sc fecal fea | nin | aeons ame Va em eee re le 1 | Rotherhithe. 
2 a Te eee ep er a ae 99 3 | Lambeth. 
ai er tied ae Gl" ie ee pt tee ie gi) yeaa 4” | Battersea, 
= a TV SS ea eS y fm} a ob} g- | — | Wandsworth. 
2 ashe del es fel rel rea) See | 1 | Camberwell: 
po SPs 2 ae ae fp ee A eee 1 | Greenwich. 
= Set ay i Se ae ay eee kl ToS eee | Lewisham, 
at Ses eee | I ee a ae 0 a eae Ole 7 2 | Woolwich. 
— ans ee | ne TS S ipsa | ieee eee Plumstead. 
7 epee Fe Sot ee ee | 4 ee ee ap 1 | — | Port of London, 




















tt 
__# Including Gray’s Inn (population, 253), Lincoln's Inn (population, 27), Charterhouse (population, 136), Staple 
22°" ¥nn (population, 21), and Furnival’s Inn (population, 121). cian Ric atemitanrt't 
-__-§ Including Inner Temple (populaticn, 96). || Including Tower of London (population, 868). 
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SMALL Pox—continued. 





Weekly Statement, 4th Quarter, 1893. 


















































Popula- , 
Sanitary Areas. tion Oct. 7. | Oct. 14.) Oct. 21. | Oct. 28. | Nov. 4 | Nov. 11. | Nov. 18. 7 
(1891). gt ek, Se 
wn n ni | n mn n 
6|8|/8|4)/ 818) 5 (a) 8 ja} s ja] s 
London - - . - | 4,232,118 19 | As] 17 | <@,|- (98 see fen Teel arch ele | 22 | 
(Administrative County) - | - - |>48| —| 77|—1| 22 eo | == | 1890 | =i) 6s 4 ae 
(Kensington - sy cal GB808 bed | — |p —f— | a pe |e ted | ae fe aan = 8 
Fulham - - -| 91,689; —/ 1);—}!—|; — |—| 2 }—] — |—] — |—-! — 
+ | Hammersmith - - El a Capel Cecil eee Raa lnaaats Os ical = ceaaiietd (Maeaall Wicgaseee Uicmas) cake 
£ | Paddington - 2 a ead (et ce eel eel eo ad ices 
A’ Chelsea : " - 96,253 /}—}—}/—;}/—| — |—-| —}]—-] 2/—} 8 | 1} — 
= St. George, Hanover Sq.* - 13,590. = 4. nn (eed (Ee eee Le? ON Md oe a 
Westminster i ‘ OSB OL yf ce fT ieee We ee oh ee Yas ee ee 
(St. James, Westminster - SA OGB be Pde Po | bee) fice a teem Sere ee el ee 
4; (St. Marylebone - -| 142,404); —]—| 1} — fd bah eee ee ee 7 es ee 
‘= Hampstead - - - BS AI 5 da a a ee ee ee ee ae ee ee 
4 St. Pancras - - -| 284879 | —|—}]—j— 1? Yass. i Pant ee ie 1 ae pa 
= Islington - - =| 910848.) 2g — ha lee te Le fl eS a eee 
a Hackney - - -/ 229542; 1] —}—|]—]}] 1 j—} — |—-} — ;—} — |—]| — |} = 
(St. Giles and St. George, $0,782 | — pf — |) me me ae ee ee ee et eee 
2" Bloomsbury. | Sh a 
eI St. Martin-in the. Fields - 14,6146 | —|—};—|]—}| — j}-—-}] — a 
S Strandt - - . 25,217} — | = | ef ed ee a : Sas [ase = 
rx} Holbornt .- : < e404; 1) —j-— Lo A= fim po ie eS 
§ Clerkenwell - - = oe ee eed ened ie am ee een, BA Ps) Bey (a ee: |e 
& | St. Luke, Middlesex - MAAR a md ee ht hese cee A Rate aeons Th a at ce | 
London, City of§ - - S7SSS. | an a ee | lee, ee Ne ed ee ee te 1 | 
rShoreditch - z atk) eee ct een pee eee) eee |e Geen eee ee a 
_ | Bethnal Green - sl) BOS 0 8) 3 4 ee ee Moe Paka ae ee, i 4h SS =a 
‘3 | Whitechapel - | 44200; —}—| 1j—] = |=|—)—-| —4=} — =| ae 
oe St. George-in-the-East  - AS VOR) elise tee Ps — 1}—| — J-| —J— 
A | Limehouse - - 3) 6 OT87T6 |) — Pp — hd ed) = | pe] a = ae 
| Mile End Old Town a 7°, ee an ae ee ee eee me Pn ee ar | 
(Poplar - . S| + MOB TEB.| Afi feof dL SB oe | Oa 6 ag fe ee 
(St. Saviour, Southwark - 27,177. | 24—}—}|—|— {—-| — J —t—-i—]} — | H| aS 
St. George, Southwark  - 59,712;—|—;/—|—| — }-}| —}-] —}J=-] -]J- | = 
Newington - : Pc eee ee ee es en eg ei, eee ee ee 6 RE ee SS | 
St. Olave, Southwark - 12,723.) 4 — | ee ee ee ee a a eae ah 
Bermondsey - = “ BA OBD | ae PN ee es | mee: Se ee ed ee Se ee » 
Rotherhithe - - - BO OBR | id ame) ee ee fee Cl mee | ec | oe ee ee #4 
| Lambeth - = | | PRE 2OB hag oD ae Mm ee a ed ie ad 
J Battersea - : ed | BOER Sah it sel a dea aE ae hh Se 
& | Wandsworth - 5 Dy en een) Beery | eg Gogineni meee | Peene oe) Aes nap, wee 1 
® | Camberwell - ‘ ee tee oe ee ee ae een ee PRR a eK 
Greenwich - - -~| 165,413} 1})—}/—] — 1j}— 1 |— 1-4. = 9, font ie 
Lewisham - - P CONT nl een Ce ee ce eee Beene aa DR 
| Woolwich — - s . 60945 fm | mY ca a ca | a a a ee 
| Plumstead - : : 88,539 |} —};—|—|—}| — }—}{ 1J— ~AS = as 
Portof London - : = f— fete fe fp me et ee ele i: ask 





* Totals of actual notifications. a 
> Totals furnished by the Metropolitan Asylums Board of actual cases after correction of returns and deductio 
of duplicate notifications. 


* Including St. Peters, Westminster (population, 235). + Including Middle Temple (population, 95). _ 
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SMALL Pox—continued. 

































































Weekly Statement, 4th Quarter, 1893—continued. Totals for; Grand 
4th Totals 
Nov. 25 Dec. 2. | Dec.9. | Dec. 16. | Dec. 23. | Dec. 30. betta rsa. 7 Bamitany Arees. 
‘s a ea : be : ES P a 4 a . a 
Se ae tO Te oO Le to TR, oral Oo TrAlo 1a 
18 | 3) 32 |--| 26 | 3| 27 | 2} 22 | 1] 19 | —| 388 | 18 | 2,948 lise | London. 
78 |—| 32 |—}| 20 |}—| 2% |}—| 2 |—| 15 | — | 873 -| — | 2,873 | — | (Administrative County.) 
5 1 le 8 2 1 i 3 RR —t tds 5} 106 | 10 | Kensington. 
— |— 0 a en eal ee ae 5 1 33 | 2 | Fulham. 
— |}—| — |—-} — FH | — I =o [je es | Sigs a 18 | 3 | Hammersmith. 
2);—| 5 }|—| 2/—} 5 |}—| 8 }|—/} 1 |—] 80 |—| 781] 4] Paddington. 
is — 1 rash oe a 2 SS ee = ee Neier 1 oan V2 1 45 1 | Chelsea. 
art taf |) | —} — mf ae Fort oe es ee 4 |— 24 | 8 | St. George, Hanover Sq.* 
— |}—| =~ | —] = J—] — |r] HK Pe] eK 1 |— 49 | — | Westminster. 
— |—} — -—] —=— |m—t =~ Fm] HK fe sy er aes er 56 | 11 St. James, Westminster. 
2}—} 1 im} — |] ti-}|— tnt — | m-] 7 l H] 186 | 685 | St. Marylebone. 
Se Saas Dm od Oe a ee ea ew tg ed ee 1 |--| 14] 2] Hampstead. 
2)— 1 /|— 1 |— 4 1 1 1}; — |—]} 122 2{ 127) 91 St. Pancras. 
sa, eee 1 j- Del oa 2 — 3 }—] 12 | —|.181 | 2 | Islington. 
2 | BE es SRS el ie ASN ee eee eal bee ae | ee eee 9 | — 67 | 4) Hackney. 
— |—] —= |e] — | —] — fet ef aeHt eK ey ee 77 | 4| St. Giles and St, George, 
Bloomsbury. 
oe ES ie SSR PS he Tg ee a ee es ee ee ed eee | ee! 11 | 2 | St. Martin-in-the-Fields. 
cece | Ns Sy ee ie a a a a ee ee | eee ee eee 33 | 1/| Strand.t 
Ie mee eee me meme fee fg Ef et ee a a 2)— 35 | 1] Holborn.t 
rere eee aera SS ee eee [ey ee Pt, PE 17 | — | Clerkenwell. 
— j—]} - |] — SK] KP amrf} eK tH re 1|— 17 | 1 |. St. Luke, Middlesex. 
— }—} — |—}| — J—] — |-] — J—| — J—| 2 | —]~ 271] «8 | London, City of.§ 
7k Seat Sees eg eed ee 1J/—; — |—| — |— 2 |—! 338] 8 | Shoreditch. 
| RN SE i a ea i ey Qe ee) ee reg eee ee a pare Go| 89 7 | Bethnal Green. 
2 ee ee fe |e ee er ee eel ee Bl ie 2 |—j| 103} 5 | Whitechapel.|| 
ES i a eee ed ee eae ee ee ee ee Tea eet 52 | 1 | St. George-in-the-East. 
i FRO a |e ea |e ee ee ee oS 1 841 g | Limehouse. 
1 |— 1)/—-j —-|- ti) = | 4 ;,— 9 1} 116| 8g | Mile End Old Town. 
1 2 7 \|— 4 1 Pde Ne Seal || GO 5 | 226 | 12 | Poplar. 
co LES TS SR SS fae ee | Ve tag ecg mt 9 ret emer ar 0 (omer (See Ons 21 | —- | St. Saviour, Southwark. 
Pen eeeees Uh wast, eee AE Tee pS eh eS te Af a ‘ee 85 | 7 | St. George, Southwark. 
es eee ee Oe eo ae | ee hy es 2\i-— 5 |— 77 | 6 | Newington. 
permeate me Th eet ce ees etl Be Se a ee eee he oe 12} 1] St. Olave, Southwark. 
meneame ae Se ee eet ee see Gl ee ee of 56 | 4 | Bermondsey. 
cee es SS ee em ee ee Lo 1j— 92 | 18 | Rotherhithe. 
ert | yt—)o—= JH fe md eK I 6 |—] 106| 5 | Lambeth. 
eel eee Ce ak | =| pea — oS 8 1 | 124] 12) Battersea. 
eee ees ee fee ee ee ee 3 )—- 34 | 1} Wandsworth. 
nineties ee ek ek a) ee deh ee 7 1} 142 | 11 | Camberwell. 
=— | — 3 )- a \|— 1 |— 8s |— 1 |—{| 21 | —] 190] 18 | Greenwich. 
SM I aig seadraem ea ee es 26 | 5 | Lewisham. 
ee ee tj 1 ]/—!o— |- 3 j—-?) Ba 63 | 4 | Woolwich. 
-— ji -1—- | 2)— 2 |— Li—] 1} 7 \|— 60 | 2 | Plumstead. 
a SE eS en a en ee as ee 1j— 11 | — | Port of London. 





¢ Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 
ee 4 Inn (population, 21), and Furnival’s Inn (population, iat): ; ; 
§ Including Inner Temple (population, 96). || Including Tower of London (population, 868). 
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ScARLET FEVER. 


Weekly Statement, Ast Quarter; 1898. 



















































































. ‘ PED p lee, MORIN, a sicseel —— pee: 
SEND HES arene ‘pelation P gan, 76° o°San, a 4° Fan BP rans eee Feta) Ree. Te 
(1891). 2 = 
i D ‘| pao t p q m - me| | 2 
(g/d) 2 el leheiei aya ¢ 
S\2/ 2) 2 | Se catbt 2 Z| é 
London - _sobinod, | #8 4,292,118 |-498 | 82] 394 | 35 | 451 | 95 |-445°) 35 | 449° | 30°] 448 
(Administrative County) -|- = has | — | 888 | — | 439 | — |] gs | — 438° | — | 42g | 
rKensington- —- + | © 766,808 | 15 i} *s 1| 15 11 8 |—| 6 2| 88 
Fulham.) «| Wore | fe. | = etl ot Peet a Pe ee 
S| Hammersmith = - 97,289 || 4 Ei e 2} 10 | —T 18 2}; 8 | —| 4 
c Paddington - : - 117,846 | 14 _ 5 1 9 —}| 15 2 9 —| 14 
© | Chelsea : - - 96,253 | 7 1; 1 | —| 10 2* ¢ |] \—] 18 Thee 
= | St. George, Hanover Sq.* - | ~~78,599 | 5 tia oP eet a) ates 12 eet: 
Westminster = - - 55,589} 1 | —| 2 ‘ anf gh is feet eee eee 
St. James, Westminster - 26008 | So Sh He 9 Se Te eee 
43 (St. Marylebone’ =~ - | 142,404 |, 12 — | 10 | 1) 15 7 Ae 9 
E | nami - - - | 68,416 7 _ 6 _ 6 ll 1 4 = 5 
“2st. Pancras- = - - | 234,379 |, 21 3:| 15 — | 82 o7 1 } s*) os 2| 20 
s | Islington a ae - | $19,143 | 31 3 | 384 2| 82 41 3°) (38° }P-2 h eee 
(Hackney - - - | ° 229,542 | 20 1 | 24 — | 39 $1 87). 34 S| 83 
rSt. Giles and St.. George. ‘* 39,782 || 6 —|; 2 — 1 pees i ol 4 
| .Bloomsbury. : ‘ ed 
‘= | St. Martin-in-the-Fields - | 14,616) 1 = 1 = 171 32] Fin le 
‘@ | Strandt : - : 25,217 | — _ 1 = | 9 mi, 2 1 
2d Holbornt. STOO | To Baer de 5 | —| 13 24 
g Clerkenwell - - : 66,216 5 — 8 = 7 10 i ie ams 2 9 
§ se Luke, Middleséx - | > 42,440 | 8 fh £17 nt ete 10° | 
© | London, Gity off = =| “97te3] 8 | 1) 7 |) 5 iw Sie 8 | 
Shoreditch - : -| 124,009; 7 | =| 18 | —| 1 6°) a as 15 
a Eerer Green - - | *199,182°}, 12 1) 743) “94.7 od ek 9 
‘= | Whitechapel = - 74,420 | 12 5| 8 | —|° 10 4 1 oe 12 | 
Bs St. George-in-the-East - 45,795 | 5 2 fer — 8 4 ee, 5s Pg 
‘| Limehouse =°~ = ‘-| 57,876 | 10 | —| 9 | —] 19 17 re Se ey 10 
Mile End Old Town” <- | 107,692 | 17 | —] 21 | 1/18) 14, 2} 14 15 
Poplar : - - | 166,748 | 38 4) $2 8 | 30 30 4| 28 22 
(St. Saviour, Southwark! ~- | 27,177)! “4 | =| 2p jo1 Sr Ee iz 
St. George, Southwark - | © 59,712 | 2 4 7m lina) ama -o that eo ig 
Newington -~  - -| ' 115,804) 5 it 10 1 | 16 18 a. Be 9 
| St. Olave, Sodthwark™ | -- | °° 12,728) = | =] “1 |"— |e i+ ie f 
| Bermondsey = -| 84,682 | 9 1? oe wa yey 8 9 
,| Rotherhithe" - + | g9.a55| 1 | —| 2] —| 8 es we oe oe 3 
S Lambeth ~ : - | 275,203 | 21 2| 18 1/38 21 1] 4 30 
24 Battersea - : | "so. ba8 |! 2 le 8 ¥ | to 1 27 ees Py 
A | Wandswortl’ "+ | 156,947] 8 | 2] 15 | 2] 12 17 tor Be 19 
“| ommaberwell ee’ ik | Mobs sae | eB | 34 80 al | ma 35°] (3) 14 i 
Greenwich’ - - - | ““Ye5,418 | If | 1/]-21 | > 2] 26 91 | 21 20 08- | 
Lewisham = - . = | Sees gar te I Sal 8 a oe be 3 | —| 16 5 
Woolwich = - . - 40,848 6 -—- 2 1 2 it 5 Ss 
Plumstead - oe | ~ 88,539 | 18 ra 8 1 8 9. 1 Bb 12 
LPort of London 7s Se oT) eee oe —;-| - — 
‘a [é6tals of actual notifications. ~ ik as YO} Mii e Veh BOLwCAL. Sa 


» Totals furnished by the Metropolitan Asylums Boatd of bBo cases'xifter cortettion of returns and dedueti 


licate notifications. — ; 
oe cnaing St, Peters, Westminster (population,'235). + Including Middle Temple (population, 95). 
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SCARLET FRVER—continued. 


a Sahin 7 ‘ vs 2 








: a eekly sinmeeminemid 1st sicibiemetd 1893—continued. at Totals for 
= (see 2 RMT E SS SiS trie ait CIs 


>. 18. ‘Feb, 25; ts pia A, March 11.) Mara 18.! March 25. April 1 sanyo. “Sanitary Areas. 
















































































| & gd Las Ae 4 eras 13 . | B 
= 2 lz 23 aril : aly | 8 13 
81 Slap Stalls fal S || S jays jal s fA 
26) 19°} 336°"| 21 | 863 *\°14 | 332 | 80 | 402° 17 | 336 29 | wode 332 | London, ; 
= —'} 95] — | 834 ~)— | 879 f— | soe | — | 830° | — | 4,948 | — |. (Administrative County.) 
— Bp 2 2 ea ee 8 ay abe || 1} 164 | 10 | Kensington. 
1 Bost ik “et ae | a2 || we | 24.0484 | -9 | Fulham, 
_ i ae) eh 2 oe 3 |= 5 p= 79 |-7 | Hammersmith. 
= _ a i ied (oN ee > |= 38 i | 112 | 4! Paddington. 
i ov ~— oe 7 1 8s ;— 5 p= | BL PS 94 |. 5 | Chelsea. 
os ee soci ie Cem ai ee 8 Be WO = S 71 | -6 | St. George, Hanover Sq.* 
_|- eigen ae ae ot tk 3 |= 5 1 42 | -3 | Westminster. | 
& east cet a i a eo 1 = A. 20 | 1) St. James, Westminster, 
2 2 3 ae, Lae 3 § 1 5 3 5 | 1! 16 .)+') 120 | 18 | St. Marylebone: 
PT —— 5 | Se Sard — eee 87 | 2 | Hampstead. 
a Hy ga? | — FF ss) 8) ae | 1) BR ET | ae ee 327 | 16 | St. Pancras. 
et Tt —) a7 | 1{o 5a} 2] 8 | 2] 85 | 2) 8B | 1 |*'426 | 22 | Islington. 
| 1 1) 19 | 11°20 | 1) 20 | 1) 87 |} —| 27 | =) 842 | 16 | Hackney. 
“Sel | aefad atolh gag f—[t1 |} = |] © 84] 1p St. Giles. and St. George, 
| Bloomsbury. 
et — ef $e] bo gt SE Se | Sie ef 8 - 1 Pe Martin-ini-the- Fields; 
8 2 =a |= 2 Se 2 \)— 29 |—|* 23-4 | Strand.t 
oe) = —|—|—-| 1‘|- ce 1 }— 3 |— 44 |- 2 | Holborn} 
a | = xs 6 |—' 8°) — gi | Ofg fe S } ee 85.|- 1 | Clerkenwell. 
| f e414 gi} a oe} tegi | BS 9 | =) ° 70 .)- 9 | St. Lbwke; Middlesex. 
ee) & BP pe ea ak g ea) ay ies | 8 | SF 47 | 2 | London, City of.§ 
5 no) ae 2a AO es Ie dal P| oa 1 g |} =) 147 |- 9 | Shoreditch. 
|) — —|; 8 ay y= | — Fs 4 | 17 1| 9 | = '}s144 |- 9 | Bethnal Green. 
3 | — — ee ag Eg Tae ac |] 9} 120 |- 9 | Whitechapel.|| 
5 5 eae al eee” "epg bee 5B +—l--y fH] os | Sh 59'|- 8 | St George-in-the-East. 
0 Ble ett ast ae ay rt Fe | 2) | RE e175, | 14 Limehouse. ' 
9 |}— =| bf | — OF) PAT, So4 (— | 29 | 40188 |- 5 | MileHnd' Old Town. 
9 2 4g | 3st ty | — [92 4 8 |8G0! fF 2) a2 | “8/298 |-82 | Poplar. 
4 a Ga ee stage 9 Q\/-1 Pe 4 | ho 27 |- & p SteSaviour, Southwark. 
eign 1 el yee Lae = le 40 = 4 | )° 44) 3 St.George, Southwark, 
9 OF) eg) | oth hy | eg AL a [eae Poa | SO aS, |-11 | Newingtou™ | 
a2 | doe) tag se) gee Sh ea ey ad St. Olave, Southwark. | 
4 9 7 ag alg 9 1 6: t= 4 |— {> 90} 8 | Bermondsey. 
a Be |e hi 9 | — li-r af a 2 |— 20 |; 1 | Rotherhithe. 
13 af) 44 | hae] — Pas PS [eae) Fas. |S 8286 | 18 | Lambeth. 
39 ¥ | 16 a! yo-| ition’) 4 |)ea) P| a | 8262, P11 Battersea. 
16 gee | a fi ae 7 * 12 1/-13:|—| 20 | 8} 158 | 12 | Wandsworth. 
20 9 | ae |) et ass} a-tias + 4 |P26! | 8] fae | aera | 28 Camberwell. 
7 » aerl se |} Oh eaet | a 4oaat [e27) f— |] 8% | Seqpowog | 18 | Greenwich’ 
2 == a = 1 ia $s 2) + ge z g |—-)? 59 | 3 | Lewisham. 
2 2)/;-| — |- st 1 al Oe Te i) ADs (ane 41 | 2 | Woolwich. 
8 72 |} ~+| 13 1— gs | — 5 \— 6 1] 43 |—-/e 125} 7 | Plumstead. 
* ee pee le Me td ee eh ek 1/—|~— |—| 1} —| Port ofdiondon. 




















ee ge, ee 
+ Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse ig ey ag 
Inn (population, 21),-and Furnival’s Inn (population; 121). - rf 
§ Including Inner Temple. (population, 96). \| Including dwn of London (population; 868). 
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SCARLET FEVER—continued. 





Weekly Statement, 2nd Quarter, 1893. 



































Popula- , : 
Sanitary Areas. tion April 8. April 15. | April 22. | April 29. May 6. | May 13, 
(1891). eS ARS Se SS Bee 
2a Fs a F a - a . = 
e)2lglalgeiatel4 : i 
Gta |-6 A |S Nee feo tee Se 
London - - - - | 4,232,118 [9431 | 19 | 358 | 18 | 486 | 24 | 446 553 | 15 
(Administrative County) - | - - |byer | —| ye | —| 424 | —| 484 586 | = 
(Kensington - : - | 166,308 9 — 8 = 9 ie 1s 11 2 
Fulham 5S - ‘ 91,639 | 13 ale 2 | 21 1 8 9 | = 
+ | Hammersmith - 3 97,239 8 | —| 8 1 eo tar" 7 19 | 
E|Paddington- - ©-| 11784| 7 | —| 144 |] 1] 10 | 2} 8 7 | 
& ‘ Chelsea 5 , - | geese. | or td ae 1p | 1/ 10 8. |e 
t= | St. George, Hanover Sq.* - 73,599| 4 | —i 7 |: —|-138 Lie *6 ll | = 
Westminster - : 55,539 3 ~~ 2 _ 3 1 2 15 | oe 
(St. James, Westminster - 24,995 1 =| — al feos ra 2 8 = 
43 (St. Marylebone — - -| 142,404/ 14) —| 7 | —|] 12 1| 10 144 | — 
2 | Hampstead - - - 68,416 | 8 1} 49 Ji 1237 i+ 14 5 2 
‘@ 4 St. Pancras - - | 234,879 | 20 21 25 1| 29 —| 2% 28 | = 
A ltslington - : -| g19,143| 40 | —| 35 | 1] 26 | —| 24 49 | 2 
i (Hackney - : - | 229,542 | 28 1) a4 1} .16 1{ 29 50 | 
[ St. Giles and St. George,} 39,782; 2 | 2] 1] 1] 1/4] —j 6 a) = 
3 Bloomsbury. s eS &: 11m 
a 1 St. Moitia-in-theiFielda - 14,616 4, _ 2 1 1s 
2 Strand} - . | aero gar Vee ga ee oe St gee 1 |} 
| Helbornt - - {| doh OH048 | a8 eC Pa i ape 4 | 
= | Clerkenwell - : =| 66,216 | Uf | 0 eins 9) Leads 18 i 
& | St. Luke, Middlesex - | ue-anado | oe | — 1 8 [ele a boddes 413 
(London, City of§ - - 87,583 3 —_-|— = 3 — 3 8 
(Shoreditch - ; -| 124,009} 15 | —| 18 1 |} 7718 1d ¥ 
3 Bethnal Green - 129,132 7 1 6 Et ied? 2] 10 
= Whitechapel : . 74,420 | 12 — 8 _ 4 — | 14 
2d St. George-in-the-East - 45,795 4 —|— — 6 _ 4 
; Limehouse - : - 57,876 | 11 2 ¢ | 8 A: rv 
Mile End Old Town - 107,592 | 21 1| i8 —|{ 19 1) els 
{ Poplar . ; - | 166,748 | 26 1| 24 3|. 2 | —| 338 
St. Saviour, Southwark = - 27,177 | -— —-|— —;| 3 — 1 
E George, Southwark - 59,712 4 _ 3 ZL }.010 1 5 
Newington - : - | 115,804} 12 2| 14 Tet. Fem eee a 
St. Olave, Southwark =| 12,723 3 _ 3 = 2 = 4 
Bermondsey - - - 84,682 8 _ 5 1 5 6 
_ | Rotherhithe - d : 39.255; 6 | —| 2 |—| 4 Lat us 
3 Lambeth - : -| 275,208 30 
‘24 Battersea - : - | 150,558 
A Wandsworth - : 156,942 
*” | Camberwell - . -| 285,344 
Greenwich - ° - | 165,418 
; Lewisham - ° : 92,647 
Woolwich - > - 40,848 
Plumstead - - - 88,539 
Port of London - © _ 





® Totals of actual notifications. 
* Totals furnished by the Metropolitan Asylums Board of actual cases after correction of aie and deduc 


of duplicate notifications. 


* Including St. Peters, Westminster (population, 235). + Including Middle Temple (population, 95). 
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~SCARLET FEVER—continued. 




















Weekly Statement, 2nd Quarter, 1893—continued. cous for 
ee ee 2n 
May 20. Say 2. | May 27. | June. | Juno. | Junert. | June May 27. | June3. Tune 3 | June 10, | June 24, | July 1. ser, gg Sanitary Areas. 
Se iB ecliz gio ee feat ge fe. ele 
OAT {ALO JA} O }AL OTA] oO JA] oO {a} o lA 
G41 | 25 | 554 | 29 | 679 | 27 | 772 | 24 | 797 | 38 | 863 | 29 | 956 | 38 | 8,000 \333 | London, 
630 —| 539 |—!| 660|—| 752 |—\| 775 | —| e35 | — |} 987 | — 14,779 | — | (Administrative County.) 
may | 4 15 te ent ste 20), 2| 37 |—| 18 2| 20 1| 214; 12 | Kensington. 
“a8:}—/| 10 | 1| 12 | 8| 15 |—{ 17 |—j| 18 | 1} 17 |—| 167 | 10| Fulham. 
may }—| 15 .— 8 |—i 16 21 24 1{| 14 |— {| 283 |—j| 183] 7 | Hammersmith. 
et) Hh |} 18 || 20 °)-—)| 20 2 SSR Pes 1 | 198} 7 | Paddington. 
ma — | iio |—!| 18 | 1) 18 | 1}-48' | 2) 9 | 1} 11 | 1} 145) 7 | Chelsea. 
on |—i 14/1/ 9 | 2| 1 | 3| 13 | 1! 10 | 1] -15 | 1/| 188 | 11 | St. George, Hanover 8q.* 
me | 2} 6/—!| 14/!—| 9 |}—{ 8 |3{ 8 }—| 18 |—| 95| 8] Westminster. 
4 ot es a ip Ba 5 2 |— 4 |— 35 | 1 | St. James, Westminster. 
ep | 1| 13 | 2| 20 |—/ 17 | 1| 26 | 2] 83 | 1} 81 | 1] 288 | 11 | St. Marylebone. 
"as |—| 9 | 21] 17 | 1{| 12 |—[ 1 |—| 1 |—| 20 |—| 164] 8 | Hampstead. 
“go |2/ 41 | 2] 46 | 3| 52 | 2] 58 | 1/ 70 | 2} 57 | 1] 507 | 19 | St. Pancras. 
a4 | 1/ 48 | 2| 68 | 2| 72 |—|{ 58 | 1] 81 | 4] 82 | 4] 672 | 20 | Islington. 
Des |—| 25 | 2] 46 |—| 44 |—!| 28 | 8| 45 |—|{ 57 | 8} 483 | 13 | Hackney. 
4 | 
i... _ 8 |— A 6 1 2 a 44 8 1f| 54 | 7 | St. Giles and St. George. 
. : Bloomsbury. } 
i 2 —|—-|—- 10 — 3 /— 4a 34 = 5 j= 37 | — | St. Martin-in-the-Fields.. 
mer i) S$ —| 4)—| 4/—]— [1] 1 }—] 2 | 1) 25] 5 | Stranat 
‘48 elit sey a eet tls = hey tae 68) | Melborn:t 
mo i—| 15 |}1) 16 |—| 18 |} —} 88 | —|. 24 1| 17 4} 218 | 9 | Clerkenwell. 
r — 5 | Bo} => 14 I Sa) 4 |—| 14 |—! 711} 4] St. Luke, Middlesex. 
Dn | — 1} 6 |—/| 13 |—} 4{/—j| 2 | 14 283 |—| 87] 2] London, City of.§ 
‘ 
2 1/ 23 |—| 17 | 1| 22 |—| 9 |—| 18 | 1} 20 | —| 206| 7 | Shoreditch. 
‘as | 1/13 |—! 19 | 2! 31 | 2] 25 | 2] 42 | 2] 46 | 1] 264] 19 | Bethnal Green. 
2 —|} g|/—1 nn |—j{-12 | 2[°21.) 21 19 |—| 1 | —] 161} 8 | Whitechapel.|[ 
t eee ie te) lg jf — 1 og at 7 |—/ 1 |—|]} 10 |—| 86 | — | St. George-in-the-East. 
is He 5 Z ae | bie es 6: c— Ga — es 1 | 101 | 19 | Limehouse. 
727 | 1| 17 |—| 27 | 2] 30 | 1} 2 || 29 | 2] 380 | 2] 288) 18] Mile End Old Town. 
} Br} s| os} 1| a-| 2) 2 | 2} 40] 8] 41 22 | 2| 406 | 22 | Poplar. 
"6/1! 4/—!| 2/|—/| 7] 1{ 12 { 1] 4 |—j{ 10 | 1) 65/ 5 | St. Saviour, Southwark. 
mw i—| 8/1| ww {i—/ 17] 1{ 14 | 2} 22 | 2] 29 | 2] 158 | 11 | St. George, Southwark. 
mw |—| 17/1] 16 | 1| 20 | —| 2 |—| 29 |—| 92 | 1] 228] 7 | Newington. 
Mri—| 2/—/| «a i—| 2}/—{ 8 |—| 1 4-]| 2 | 1] 27) 2 | St. Olave, Southwark. 
eee 1b2) 13 | 1) 14 |) 16;;—).20 | 5) ie | 8 141 | 11 | Bermondsey. 
—7 | — 8 1 4 1 5 a4 4 im; 9 |—]{ 10 j-- 61 | 3} Rotherhithe. 
3 | 1/23 |—| 4 | 3} 39 |—| 46 | 2] 56 |—| 58 | 2} 442 | 18 | Lambeth. 
Mee |—| 29 |—1-o4 |—| 34 | 2| 26 |—| 81 | 1] 31 | —| 847| 7 | Battersea. 
26 P26 | — |: 2: |— | 2s |—]| 47 1| 37 |—| 49 |—{ 827] 8 | Wandsworth. 
fori | 99 | 2| 9 |—| 48 |—| 82 | 3| 25 | 1] 41 | | 835 | 9 | Camberwell. 
2% Sina |111.18 |—| 28 |—-| 4 | 2| 81 | 1] 29 | 8} 250} 9 | Greenwich. 
9 za [|S Sah eh re 10 | 20. ee 1} 101} 1 | Lewisham. 
Meets it) gi) 7) [i 2.} 1} 64 1) 4) Ty on | 8 | Woolwich. 
wi 2\1{i—!i6/e2! 8s |]1{ 10 | 2! 19 |—| 18 |—| 181] 8 | Plumstead. 
ee ee ef fe ee fe | ae ee i | =| — | Port of London. 
zt 





a ’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Siaple 
+ aren ation, 21), and Furnival’s Inn (population, 121). 
a: eae Inner Temple (population, 96). ; || Including Tower of London (population, 868). 
































* Totals of actual notifications, 
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» Totals furnished by the Metropolitan Asylums Board of 


of duplicate notifications. 


* Including St. Peters, Westminster (population, 235). 


SCARLET FEVER—continued. 





actwat eeane. after: correction 0 of returns ees deduct 
t Tnolading Middle Temple (population, 9B). < 























Popula- 
Sanitary Areas. | dation July 8 | July 15 July 22. | July 29 Aug. 5. Aug. 12. 
(1891): (Like | ee des Ck clu sO eae y eon) oe eke) pee ee 
Z Z of a af a 
@18 | SA leo FA EOSA Col ayia 
London - : - |. | 4,282,118 | 9968 | 351] 993} 34 {1,026} 36 |1,003 | 36 ‘yore | 44 
(Administrative County) - '930 | —| 962 991| —| 988) —|1,030} — 
Kensington - : 1 “eas08 | “sot —i| “Say 2’ sil af" 96 | ty fea ieee 
Fulham : : -) 1689 | 4 | ail aaiy SAP ay a Weta ET | 15] — 
| Hammersmith - _-| 97,289) 28] 1] 18| 2] 2%| —| 20] —| 29] 38 
5 Paddington - ~ toa 247b46 | (8h | if “3811 GP sot 11° “2614 £7 ta5 ho 
& | Chelsea o 3 -{. 96,263 | “11 | —'] “lol | 16 | jay SO 14S) ash og 
= St. George, Hanover Sq.* - 78,599 | 21 1 al 5 28 1 i9; — 15 1 
Westminster 4 : 55,539 1} — 7 Ef 11 1 13 3} le | 
St. James, Westminster - 24,995 2) — —| — _ 2) 4; — 
43 (St: Marylebone - , .-| 142,404/ 23) —| 26) 1] 88) 4| 2%/| 8/ 26) 3 
-= | Hampstead - . 3 68,416 8 ere, APO lice 14 -| 9) — 7 s 
% 4 St. Paneras - - - | 284879 | 64) 121 80] ~—1 eo] 167 104) 1 4) Bi G 
FAi[islington - ~ .  . | 319,48! ss} —| 69| 2] os; —| ‘68! 2] 103) 2 
4 (Hackney - ale} p29be | 4a) al ot oh est ay ye eT ipa |e 
_ | St. Giles and St. George, 39,782 5] — PH aes x 9 1 BN oc 4};>— 
$3 Bloomsbury. 
'& | St. Martin-in-the-Fields  - 14,616 | 5} — ie 2 DL TRE s nite 2 
=|Strandt -  - | 25.217 5| — gn a lee ar 5) = 
a - 
|} Holbornt - : | 4 SH DE3 |} 24 — 18 ai. tf) 8 8 4jb— 
= | Clerkenwell - : : 66216 || 96) 4: sail 2)" Je] Wy 38 14 | — 
& | St. Luke, Middlesex : 42,440 8| — TH <1 1g sat ae 13] 3 
London, City of§ - , : 37,583 4 | — 3) = A 2 5}: — 
Shoreditch - “ =| 124,009 20 1 3l1] 2 $0) i 19 17 1 
. | Bethnal Green - 3] Jae 45o' Ree Soe Bee ed ee aera bb { 1 
| Whitechapelll -. .-| 74420) 26] 1] 29] 1] se] +| 35 a7 |poe 
%~ St. George-in-the-East -| 45,795) 11/ 1 6| —| a6] 4 9 si: 2 
A Limehouse - ~~ - - | 57,376 11 1 108 * = pe 12 1g fit 
| Mile End Old Town = | 307,892 |: 33 |} 19 291 21" agl ot gB APA) 
« Poplar - - - | 166,748; 47/1 61} “871 21 -og| —|° 42 35} 2 
(St. Saviour, Southwark - 27,177 a) — 84) = Ss 3 Di ee 
St. George, Southwark, | : 59,712 25 3} 18 12 4| 28 23 2 
Newington - = we | a ER OOA tocar We Se Sey ae sa} 2 
St. Olave, Southwark = Wt sek tS tS) aoa 2 aes | ed a ag oe see 
Bermondsey. -..— «|| 84,682) 14}; — 15 2 14; — 20 | 18 2 
; | Rotherhithe ——- - | 89,255 g-|) — 2 es 4) At 32 945 — 
=| Lambeth  - - +h egpeee lt de |) Se POT ae Tie BE de ae se 
™ | Battersea : - - | 150,558 26 1 233 2 32) 1 33 | Al | 2 
F | Wandsworth : | 156,940 |) 481i 1) ca7t di sat ae Be Ba | jot: 
2 | Camberwell - ; - | 235,844} 85). —] 48! 8] 46] 2|{° 48 50} 1 | 
Greenwich - ~— - ~“} Jes4is i 30 |} —#> saa Be gan ie ee bs |) =1” 
Lewisham - ~ | ed. 99,647 |'- 16 |+ —f “os ag) 2 Gay eo apd ae 
Woolwich = - - -% 440,848 | 4 |i — by ot a) oi ae) ee 
| Plumstead : : -} <99,550 || 6 |} 14° eh 44" “onl au! “og | 184 gates 
\ Port of London - - _ - —}| — — if =e tee aos 








ah Oo 
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Weekly Statement, 3rd Quarter, 18983—continued. Toes for 
or 
Ang. 19. 10, | Ang 2 Aug. 26. Ry 2. | Sept. 9. | Sept. 16. | Sept. 23. | Sept. 30 pet ee Sanitary Areas. 
Bel eke : AS Ge a a eo 
Be 4A OSes JAES Al S2/e)'6 (4) 8|a| Ss [A 
~ 790 | 48 809 | 32 815 | 30 {1,091 | 36 | 1,188 | 25 | 1,320 | 33 | 1,250 | 41 | 138,152 1456 London. 
by! 989) — | 764-|\— maa ho el 4,226 | — | 12,718 (Administrative County.) 
145) — 19 4 22. 2 BOs" 12 30°} — 28h 2 Pras 3 322° | 17 | Kensington. 
oF ad} | 1 19}--| 17|—| 1)/—| 16} 2) 192) 5 | Fulhom. 
me 18c 9 RH tes) 16") 1 sui 11 = 14 | 2 222 | 13 | Hammersmith. 
ia 2 3 — fet a bs 4) | 15 | =) 3871 — | 21} by? 280" | -8 | Paddington. 
10 3 8} 2 S| 2 i 164) —*)  -B8 | ws || 18 | | 27) dP 186) 15 | Chelsea. 
r: 8 | 1 26-| — 14*| — 11} — 15| 1 26 3.4 weed Pee 233 | 5 | St. George, Hanover Sq.* 
si af 4|—f wy} 17; —y} 24] 8]: 20) --| *8}—4' 187] 9 | Westminster. 
F 3 as #1) 7) 4 1a 9 | — Bae | 8 | — 44 | — | St. James, Westrninster. 
a 16] 1 14 | — 43°). 120) 1.9381} 3 36 | -- ale 315 | 22 | St. Marylebone, 
LE 19h — 5} —} 14|— Fl — 21 |} 1 13 }--| 141] 2| Hampstead. 
4|- 55} 8 45} 1 997 5 | 114] 2] 119|] 8 84 | 2}' 1,127 | 41 | St. Pancras. 
5 = 42 4 TE 80 3 PSS | 42 117 | ‘3 127 2 | 1,129} 25 | Islington. 
—| 68 1 Bae) 90% 384 -1154 >1 72 | 4 98 4& 896 | 24 ;} Hackney. 
—— aa 5/— LO 8|— 18 | — 9) —= §2 | 2 | St. Giles and St. George, 
3 eee 32 ae » Bloomsbury. 
lo dt 1 es eo 5S oe oS ey ene gee 25 | 1/1 St. Martin-in-the-Fields. 
7 a a 3 Sia 6 | — Bia) 25+ Ty] 6 Pe 63°| 7) Strand.t 
| — 5/—| s8i/—| 6)/—|] mw] — 5) 12} 11}—} 181} 5 | Holborn.t 
—){* 22) — 6|—} 12/—}t 92]/—~—] ‘941|—] 82)— 1: 255-; 9 | Clerkenwell. 
3 ies — 5| — 5) — 16 | —~ 2 7 [d 126 | 11 | St. Luke, Middlesex. 
1 3) -1)- 174 — ei — [i8| 1 ® | = |* 18) |Pae 91} 38 | London, City of.§ 
== 20).)— 32. |= 35 2 dy \—— 29 1 39 | — 367 | 10 | Shoreditch. 
3 43°+ 1 oar) 2 52 | 4 60} 2 46) 1 41 1|-. 564°} 20 | Bethnal Green. 
2 267" 1 304i 807; 2 (SF | 19 | 2 30 | -1: 867°} 13 | Whitechapel.|| 
—|' 13}/—| 15} 1} 22} 1) wl]—}] 29)/—| 18|— |. 186] 6 | St. George-in-the- East. 
—'|~ 49} —|~ 96) —|° 20) 1b ie] —| Ba} | “2a ae 208-| 4°} Himehouse. 
og }—{|' 35}—|- 384 1} 3@1—| 40} =| “83 | 4./° 418°) 11 | Mile End Old Town. 
1|- 37/1] 69} 6| 8k} 1} ye] 3| 98) 2] 71] 6} 680°] 81 | Poplar, 
\— 7\|— a Avi % 9/ 1 4 | -- 3rd 57 | 4) St. Saviour, Southwark 
fa| 347) 3 1} 1 12) — 16}. 42 16 |, 3 15 | 11 243] 21 | St. George, Southwark. 
11% igkt—|> av} a} a2) ef ‘of| a} 45} 1) 45 | 2] 391°) 18-] Newington. 
= 3h — 1) — 3/;—| — |— 1) 3 = 30 | — | St. Olave, Southwark. 
>a pea Gg] — 17 Kt 18°} — 15 | -- 18.1 I 14; — 187} 7 | Bermondsey. ~ 
es t4-+ — 12°) 2 Iie 4 g| — 6.) 42 7\|— 109 | 61! Rotherhithe. 
Ee 35 | 1 82+ 1 59 | — 68 | — 90 | 2 roa a 843 | 12 | Lambeth. 
el ol 1| e2)—]° 28}—] 28} 2] 57] 1] 48.) 4°" 485°] 12 | Battersea. 
Pa 29 | — arn ft 28°) — 33 | —- | aad 82 | -1| 395 | 7 | Wandsworth. 
B24 96 [ 4 48} 2 43} 1 49) 1+) e2] 1 66 |---| 617 | 18 | Caraberwell. 
A oF 1 290) 2 45°; — 42 | 1 Oo 47 2) 484°! 13 | Greenwich. ~ 
2. 1O4? 2. 4 20°} — 13 !— 7) | PA hae 221 | 4 | Lewisham. 
—_— |— ee ep <= >| — le 8} -- 82 | 1 Woolwich. 
2 22 al 17 | 4 23 2 21 1] 25 af 27, ems 266 | 19 | Plumstead. 
ES hag ie Pes ee ee ee ee 1} — | Port of London. 
E ft Including Gr ay’ *s s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse. (population, 136), Staple 





Inn (population, 21), 
_ § Including Inner Temple (population, 


96)... 


and Furnival’s Inn (population, 121). 


||. Including, Tower of London a Cpokietation, 868). 
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SCARLET FEVER—¢continued. 


Weekly Statement, 4th Quarter, 1893. 
















































































Popula- 

Sanitary Areas. = | tion | Oot. 7. | Oct.14. | Oct. 21. | Oct. 28. | Nov.4. | Nov. 11. | Nov. 

(1891). ube. i 2 a 
121 a |S ol ad et eee tee cee ee 
OM ArO SO ras OSes Sore ae ae 
London - , - - | 4,232,118 |91,213) 39 [1,287 | 34 |1,262| 39 L164 33 | 1,107 | 43 | 1,008 | 47 | 988 
(Administrative County) - | - - >4,786| — |7,257| — |7,228| — |7,144| — | 7,075 | — | 9721 —]| 986 
Kensington - ° - 166,808 |..32 | 1)-84/— | 27} 1) 388 /.2 Serr 29| 2 21 
Fulham-— - 3 - 91,439 |..19 | — } 841.1). 34h.) Ba a> opel — ae 28 
% | Hammersmith - - 97,089 | 28| 2]/ 28;—| 8] 1] 21};—] 18/ 1] 10 23 
=) Paddington - - wee 1178400. 25 | 2121) 2.) 284 Tol Wey a) 22 Sk ab eee 
© | Chelsea - - -| 962583). 17|/—| 12} 2] 21/—| 14}/—1 wwl—] 23/—] 48 
Es St. George, Hanover Sq.* - 78.509 |p 20 | 1 > S27 je 2b) ahd 24) — 6) — 15 
Westminster - - 55,589 | 14/—] 14; 1] 18] 2 aie 14} ok 14/|— 10 
\St. James, Westminster - 24,995; 4/—/| 1LJ/—| Bf} 2)—]} —}|—-]}] —f— 1 
i; (St. Marylebone - scl e149 404) be DT | @ | 89-1 1) oe) Bt Bas B es. 20:1 2 19 
‘= | Hampstead - . : G8416 ald f= 1 dG Sb |G yd a ee Bh Des G+ 2. (48 
4 St. Pancras - . woh? ogasior-o62 | | 0.21572) 24. Bed Wl Bad 2, Bek ayers 
i Islington - 5 -|- $19,143 | 92 5 | 96 | —/|10/ 2] 71}/—| ss! 5] 78] 11° 78 
| \ Hackney - : _| 9v9542/ 82} 2] 75] 2] 86| 1) 89]/—| 69/—} 70] 6] 81 
(St. Giles and St George, S078 | 11 i} — |} 341 8) io} Sh feb co GaN ee 

a Bloomsbur 

& St. Mace ‘the-Fields - 14,616 3 | — | = 2/— See 4) — 2/— 2 
PS Strandt - - - | 25,217 8 | — Ge | ap Od 4 Disb @ 3 
af Holborn$~ - - - S048 cel? | = | 3381 &| == & | Bel fq T 4 
= | Clerkenwell - : 66216 (28 | 1 | 28} 68) 20) 4). 2h) il aa bo Bae Sole eh 
& | St. Luke, Middlesex - 42,440 me bP ae a ee Te 1 2) 1 7 
London, City of§  - - 37,583 S188 ae Ee 0 Ramee fa ee 8 
Shoreditch - P he 194,009 [y.8Kb a 189 [221 8h] mad 48] Se eB Ll. Bb — tee 
,3 | Bethnal Green -| 129,132} 42/ 2| 56/—]| 58| 1] 52} 6] sli 2| 55|—|] 46 
E Whitechapel . -| 74420) 16] 1| 25;/—| 22} 1] 26;—], 271/—| 20} 1] 22} 
= St. George-in-the-East - 45,795 | 27|—{ 80} 1] 19; —]} ll} 8 16,4 — a 12 
= Limehouse - - - 57,876) 12029 == | S042 T | 24) 2 26e) Osa 19. 33346 
Mile End Old Town “sls 107,692 | 81.) — | 25 |) 2] 87] 2) 4ip —iy 284 Sie Sod eee 
(Poplar - - -| 166,748] 67] 2] 59| 1] 58) 2] 47] 1 ca St: Be 51 
(St. Saviour, Southwark - 27,177 6)" Sd trey 7\|— i Bal i 9} — 8 
St. George, Southwark - 59,712 | 20'—j| 16|—{ 22|—| 25; 1 He, 2 20) 8 9 
Newington - ; -}. 115,804 |. 52.) 21 B8)-2) 48! 81 Sl — |. 45 2) B47 ge 

St. Olave, Southwark ~— - 12,723 Dh le aos ea gs 6) 1 oe sae Ca) —|- 

Bermondsey - - - B4,082))¢ 18) kb | ee) | Le 1a = bi 10} 1 
_; | Rotherhithe - - : 39,255 | 7} 1} 1o|/ —| 14/—] Wi—] 22) 1} miL—]} a 
&|Lambeth  - - - | 275,208! 74] 1] 89| 1] 87| 4| 791 4| 90] 3]. 58] 4}. 57 
‘a+ Battersea - - -| 150,558; 60] 1/ 89/ 1] 52; 1] 8|/—| 35] 1] 384|—1|. 89 
Al -wandswerth...- .. =|. 1s¢o42/.s8|4| 46| 4] 57| 1| 88| 2)» de|—|, 4) Siege 
“ | Camberwell - - -| 235,344 60} 2] 78} 1) 87] 2| 68} 2] 59} 2| 64) —|]. 48 
Greenwich - - -| 165,418 | 45] 8| 54| 1] 64] 2] 67| 5} 86] 4] -66| 4]. Be 
Lewisham = - -oe, 92,647 10 87 1 — | a7) | a8 | = |. 22a — 19-4 ° 2. 11 | — 18 
Woolwich - - - 40,848} 6/—| 8|—|-18| 1) 10} — be) 1 ie Bele 2 Fa 
Plumstead - - - $6,599; $2). 1: IS) (8) ia 2. 14.) — 16 | — 17 





\Port of London - -| = ~;|—}—-j—-} —}—-} -~;—-| -/|-| -|-| - 





a Totals of actual notinoatipens 


b Totals furnished by the Metropolitan Asylums Board of actual cases ater correction of returns and deducti¢ 


of duplicate notifications. 
* Including St. Peters, Westminster (population, 235). + Including Middle Temple (population, 95)... 


- 
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SCARLET FEVER—conlinued. 





































































































Weekly Statement, 4th Quarter, 1893—continued. Totals for 
4th Grand 
anton Totals for : 
Nov. 25.| Dee.2. | Dec. 9. | Dec. 16. | Dec. 23.| Dec. 30.{ 1893, ' | Year 1893. Sanitary Areas. 
. | 3 eae ee eee ee vi ; ra 
Sie OSA Po wAloO!}] A! &@ LA) OR oO 4 Oo an 
. ss 
789 | 42 | 744 | 384] 681 | 80 | 564 | 29 | 476 | 32 | 497 | 27 | 11,730 |466 | 37,974 1,587 | London. 
714 |—| 738 | — | 664 | — | 548 | — | 458) — | 485 | — | 77,409 | — | 36,849 — | (Administrative County.) 
to | ot 25 | — 25) == 4°15)! Sah Wel ——-| 14°) 2B 315 | 13 | 1,015 52 | Kensington. 
7 2 LOM 55 142" 2 14 | — 5 |— 22 2 228 | 9 721 33 | Fulham. 
14] 4 13 | — 10>} — 16 | -— On k= 8 1 203 | 9 687 386 | Hammersmith. 
12); 1| 21} 1| 1w7}/—}| 9] 1) 8/~—|} 8{/--] 223/14] 9893| 83] Paddington. 
10 | — WO 7 7|— Di 13 | -- 5 2 180 5 605 82 | Chelsea. ; 
10 | — Darl el Ge; 9) | 6|-- 5 | -- 188 | 3 630 25 | St. George, Hanover Sq.* 
17 | — 5 | — 413+} 2 5 | — Cit a 2|-- 134 | 8 428 25 | Westminster. 
an ae ey ae. | oN Re 1 [ech al ee OF) <= 126 2 | St. James, Westminster. 
20; 2 ze 129 4h we ee Sol Ble Ae ls TGs, 274 | 22 947 68 | St. Marylebone. 
si -— 14) 1 7|— 6) = 5 | .3 7\|-—- 148 | 8 540 20 | Hampstead. 
bit 6 36] 1 S86. ] 2 449) 15 Bal? 2) 2202 2 718 | 24 2,679 | 100 | St. Pancras. 
341 1] 87| 2 b4| Bil4a5f 2! 4] 2) 34!) 31 857 | 2713004) -o4| Islington. 
58 1 75 | — 57 3 36 1 34 2 35 3 847 | 21 | 2,568 74, | Hackney. 
at 1 a T= See) Shae 4/1 82) 4 252 14 | St. Giles and St. George, 
Bloomsbury. 
zi = 2) SEN RS eg ee ee | ee cee a 28 | -- 102 2 | St. Martin-in-the-Fields. 
1) = 1} a}. 2}—|] 2}/—] -j—-}] 1as;— 29; 3; 140| 19-| Strand.t+ 
By Se Ly he CET Wie Mi ccs eae Ol Mgr es A 76 | 8 329 | 12 | Holborn. 
5 i a eee a eee 9} -- Toh a 8|— 221 | 11 774 | -30 | Clerkenwell. 
12} 1 Daas aie Si 1 ee ig = 112 | 4 379 98 | St. Luke, Middlesex. 
10 | — 4}-— B78 8 ee 106 | 1 Sa 8 | London, City of.§ 
eae ae 26 2 MA) Pe Pa S|) SS e ae 15. jo 342 | 13 | 1,962 39 | Shoreditch. 
361 3 Sal) 2 S| 2 1h OS a 25) G29.) a poset, 2 547 | 23 | 1,519 71 | Bethnal Green. 
13 al’ 4} — 9 1 (Vara Gal == LO: == 215 if 863 382 | Whitechapel.|| 
16 | — 14 | — 13 | — oi Qs ho le 188 | 5 519 14 | St. George-in-the-East. 
137) = a bee 15 | — §.(-— | “11_| = Ones 237 7 721 35 | Limehouse. 
2%)/—| 221-—| 22/—} 17} 1/ 18| 1} 16] 11] 3819] 11! 1,208] 40 | Mile End Old Town. 
30; 1 29 | — 31 2 Ne ee 23 O: We owe ea 521 | 20 | 1,909 | 105 | Poplar. 
ga SE 3 | — oi Ag 3{/— 6 ie 2] ee 70 | 4 219 18 | St. Saviour, Southwark. 
Dsl a 7\|— 7|— 4) — 38 |-- 5 | == 160 | 7 605 42 | St. George, Southwark. 
yell 19 | 2 Teal sal eas: at Ope. 6a el ly owl | 406 | 20 | 1,133 51 | Newington. 
oa 3} — dled ta! 2/— oa a| 2 50 | 4 124 6 | St. Olave, Southwark. 
Ga) -1 13 | — 5 Gf (On 1 = 156 | 4 574 30 | Bermondsey. 
m6, 1/ si—| o9/—| a#l--|~s|'2| 2|—| a6! 6! 3806|-- 16| Rotherhithe. 
) 38; 2} 33| 1| 46/—| 46| 2! 33] 2| 26| 1] 755 | 261} 2,976] 69 | Lambeth. 
Bag. td: 2k. 2, 30 | — 7 -| — | 25 |°2 | Sl) — 471 | 10 | 1,505 40 | Battersea. 
26; 1 34 3 18 1 11 1 23 2 10 | - 411 | 26 | 1.291 53 | Wandsworth. 
42) 4 4i7 1 50 it 41 2 27 1 21 2 687 | 23 | 1,883 73 | Camberwell. 
.33 | 3 46 2 28 1 41 2 223451 | 38 2 613 | 36 | 1,503 71 | Greenwich. 
 10|— 6|— 9 | — 5{/—| 1J— Tha 190 | 3 571 11 | Lewisham. 
lj el ae 4) 2 6|— gel ele 84 | 8 258 16 | Woolwich. 
> 14; 12 20 4 17 | — 6 1 11 2 Oe 196 | 14 768 48 | Plumstead. 
=) ee | ae eee || SRS RS Se a (et mn coer lres 2 -- | Port of London. 











} 
> 


a 


_ ¥ Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 
B. Inn (population, 21), and Furnival’s Inn (population, 121). k : 
§ Including Inner Temple (population, 96). || Including Tower of London (population, 868). 
‘ e 823800. U 
4 a 
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DIPHTHERIA. 
Weekly Statement, 1st Quarter, 1893. 
Popu- . ee 
Sanitary Areas. : lation Jan.7. | Jan. 14. Jan. 21. Jan. 28. Feb, 4. Feb. 11. 
(1891). sa Se Td ee 
n w t wn ; a . wn ely 
Stars |e é& |als haRSw as eae 
London - - - = | 4,282,138 (9174 46 | 131 5ER 127 37 | 178 50° | 175 42 | 163 60. 
(Administrative County) - | - + 46g == |-498: |. —4 vee. | —'| amet | Jov6h -| [Seb whol) ox 
(Kensington - - - | 166,308 2 i 3 — 1 ? 2 3 5 1 6 1.44 
Fulham - ‘ + |) POR68Q [ech — fb Bed le | cage iteh high Pas Tae oa 
S | Hammorsnitienywe oe | gonese ae; af} a) —the |o—iees! |e aah! gel te ee 
§ } Paddington - . -| 117,846 2 5 3 — So ete 4 2 7 | —| 6 1 
A| Chelsea = - : pli p96,283 1) Beep bt at eae Pale al tee Bel | Ge) Pees 
= | St. George, Hanover Sq.* - PS;800-1 12h) sd IS 2; 2] —|—}—}] 1 |) (4 1 
Westminster - | 785,539 1 1 2 — 1 — 2 — 1 = 3 —| 
St. James, Westminster = - 24,995 | — 2 oe —| — —| — — 1 _ 1 — 4 
. (St. Marylebone - - | 142,404 3 1 So 2; —. 1 4 1 5 = 3 = 
“2 | Hampstead - : =| ORE Pe] Arde {let kp 8) |B) Bet ae) Peo ee 
24 St. Pancras’ - P «|. 234,379 |. 10 i? 25 ee 4/17) &| 10 6| 9 4}0 
ae iieiaaton - F : 319,143 | 12 24 Yh 4| 18 3 | 10 4 8 a4. gk 2 ; 
age oo os gale : - | 220542) 14 | 8) be] 44 20]. 2hoa7 ] 7) 16-4) sg] 44 | come 
. (St. Giles and St. George, 39,782 7 3 2 2 oo = | — oa) a = ul — 
ae 
a Gu teereatad ciaividlties:. \\soaueib-t eels do Vil PLU a ed PS ee 
2 | Strandt : ‘ . 25,217 2 1 nt — A — 1 — 2 1); — — 
= Bolbornt i" . - . 34,043 1 = 1 = Zam = 25 1 1 = PS cee 
= Clerkenwell - : - 66,216 | 3 Bee ae ns So eats 1% 8 S.). s-f.) eg doe ee 
5 | St. Luke, Middlesex - 42,440 1 —-|— —|— 1 1 ok. Te 1 1 _ 
\London, City off - - 37,583 2 ras | oe —|- —Pp — 6 — 1 — | 
[Shoreditch - : - | 240008 2.4 a a.) = | ow 1} 10 3 2 3| 5 1) 
4s | BethnalGreen — - - | 129,182} 9 1| 14 6| 10 | 4] 13 lal 6: | =| aa ra 
2 | Whitechapel| ; - | 994620) Ao 2 aed aps ghia) $a] PB 1 tg YT cot ee 
5 St. George-in-the-East — - 45,795.) 3 ele? LiLe¥ 2; 2 ic| % 4| 8 2/ 
= Limehouse - - 57,376 3 1 1 8 2 +H. 4 1 5 Mg 4 2 
Mile End Old. Town’ «>-| 107592) 4° —| a |, a] 2} 1] 9-|. a] ig | cat 4 tical 
(Poplar : ‘ = MOGj748a) Bos] —) 6 |. o® | on8 dh de Balt acl ie |) c= | fae 
(St. Saviour, Southwark - 27,177 2 — jf — 1 1 eo) — 9 = 
[se George, Southwark | - 59,712 |} — +4 2 2 3 2 ey ip — 3 aa 
| Newington - - - | 115,804 1 == 3 — 3 1 4 -— 8 1 5 3 
| St. Olive, Southwark “he oh PAISBD) met Re |e eae pe] P| 
| Bermondsey - - . 84,682). deeb |g 2| 8 Pa 2| 6- {i> tae 
_| Rotherhithe - - “Th ae@O, 26th) eg acl OM ete oes ee oe ee 1} — | 7 
S| Lambeth - - - | 9278208) 18s) S| O' | c& i od8 pW Voll) te |g | oy fe 
BA Battersea -  - . -| 150,558; 4 | 6{ 6 | 4| 7] 2] 7] a] 9] 4] 3 | we 
‘A | Wandsworth : -| 156942} 8 | —| 6 1; 6|—!| 4 i! 6 laei so 1 
“| Camberwell- = =| 235,344 Ro det les 4 be] oe] oe a] ee 
‘| Greenwich - - - | 165,413 5 4 5 2 2 = ac | om 8 21 2 2 
‘| Lewisham - , + 92,687) Ub] Bib LB. bd 2) || a Peal eo 
_{ Woolwich - P s 40,848 1} Eee Aim od De] ie | ee ee 
‘| Plumstead. - , =| ey88588.4 O°] 4 OP eS ere Ge ee lg ie “3 
Port of London « é — a) RRL Pe ea Nd a ee = 








* Totals of actual notifications, __ i 
» Totals furnished by the Metropolitan Asylums Board of actwal cases after correction of returns and deductio. 
of duplicate notifications, 3 


* Including St. Peters, Westminster (population, 235). + Including Middle Temple (population, 95). 
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‘DIPHTHERIA—continued. 























Weekly Statement, Ist Quarter, 18983—continued. Totals for 
eer, : 
| Feb. 13. | Feb. 25. | March-4. March 11. | March 18.) March 25. . April 1. | 1893. Sanitary Areas, 
rf : Ee eh resell eB) ee id) 2 tS 
ac, .) A o A 2) = o =) ie) =) iS a 
ES SE a a aaa a TGR eR aS RS a a 
/ 189 | 86 | 175 |.88 | 164 | 65) 172 | 49 |'1384 | 34 | 2,094 '623 | London. 
135 | —| 1464 |—~| 160 |—| 163 | —| 126 | —| 2,008 | — | (Administrative County.) 
$2) 2\> 8 | a) te%l-8) ts 1.4|) & | —bnas | is | Kensington. 
De Sig oA A ee tot Bi ded eh | 7 Fulham. 
3 1 5 2 en eee 1 ve Ores 46 Hammersmith, 
ori =) Ba Lit sii=—t 27 | fl; 2 148481 | | Paddington. 
— |—| 8/11! 8 2 Bre! 1 2 |—]| 45] 11 | Chelsea. . 
get hae teat ey Riise Vee lee We aay St. George, Hanover Sq.* 
a) ee ee sb) BS SF eee ae ee 4 ee 19 Westminster. 
cp ah Sd 3 Ho) ed ee a Se ae et 6 | 2 | St. James, Westminster, 
3 3 Bas 7 3 4 1 Nas ees 44, | 13 | St. Marylebone. 
3 |1} 38/2] 4 ]/—] 714-3) 8 | 8] 40] 16| Hampstead. 
Vol Bika Li Fx 3/ 47 1/ 11 | 4] 161 / 51 | St. Pancras. 
7 | 1} 14 | 3/:10 | 51 10 |—]} 9 | 1] 144) 82 | Islington. 
13 | 4|-6 | 1} 18 | 4] 13 |.4| 4 | —] 147/ 46} Hackney. 
1 1 Hees) pea eet Be eS 1 \eae 15 | 5 | St. Giles and St. George, 
| — Bloomsbury. 
sete EBs mor | eee 1 i 2 a) ee ws | 6 2| St. Martin-in-the- Fields. 
St Ei los S S OO ae I eee ail ees | iat Smee | Mean ee 1 11 | 3 Strand. 
ea, Oe 1 1 1i (= |—{ 10] 3] Holborn.t 
4— | lee 4 4 os 43 Clerkenwell. 
2) 4 aH EY og 1 ell ah 46 St. Lukes, Middlesex. 
De peed at ee ee oa Bo 14 | London, City of.§ 
4 1 5 1 5 4 oI 62 Shoreditch. 
wo | 2)-19 | 41 °6 | Q) 5| 4901 Bethnal Green. 
1 — 3 1) 1 86 | Whitechapel.|| 
fi ai “ge 1 1 ol sy | St. George-in-the-East. 
5 Ab | eee 1 Y | 37 Limehouse. 
10 sat, 7 3 a) 74, | 20 | Mile End Old Towa, 
15 2/343) Pi 3 —| 158 | 32} Poplar. 
5 iar tiles —| 16| 5 | St. Saviour, Southwark, 
9 Wie citys 4|°-91 y | St. George, Southwark. 
! 3 a a Es) 2 _ 68 | 1¢ | Newington. 
} — Ser i 4,| — | St. Olave, Southwark, 
; 1 1 3 3 -—| 96] 18 | Bermondsey. 
i) i = 9 | 6 | Rotherhithe. 
7 2 7 5 | 1} 131 | 46 | Lambeth. 
4 di rag kr 8 1| 94/| 26 | Battersea. 
| 2 1 CE oe 2 57 | 9 | Wandsworth. 
| 6 2 5 1 2 60 | 14 | Camberwell. 
2 4 1 1 4 1 56 | 21 | Greenwich. 
| 2 1 5 2 4 47 | 11 | Lewisham. 
3 1 Fale ai i= —| 5} 8{| Woolwich. 
| 2 1 38 1 g 61 | 29 | Plumstead. 
j - —| —]- —| — |_|... | —| Port ofduondon: 


















































Be t Including Gray’s Inn (population, 253), Lincoln’s Inn (population 
Ber inn (population, 21), and Furnival’s Inn (population, 121). 
§ Including Inner Temple (population, 96). 


| I 











| 






































ec : 


, 27), Charterhouse (population, 136), Staple 


neluding Tower of London (population, 868.) 


oo 
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DIPHTHERIA—continued. 
psn Statement, 2nd ae 1898. 
Popula- oa ne on 
pannel Sean lation | Aprils. | Aprilis, | April22. | April29. | May & | May 18. 
(1891 epee a fee 

wn n wa wn 5 . 

3 ® os © 3 © CS co) Go i) a 8 

oie) sé |A),o pars +e salie | 8 \A 

London - - ; - | 4,232,118 |*173 | 88 | 144 | 44/165 | 42/192 | 48 | 929 | 52 | 233 | 65 
(Administrative County) «| - = |>469 — | 136 — | 162 — | 785 | — | Bee — | 226 — 
(Kensington - . eepsosth | |. Sg | Be =f \'g & fats pe 1} 
Fulham - - a1 AOR eou) aL fe, fan a PF Bree SB 1-43 2] 

‘ss Hammersmith ° - 97,239 3 -- 2 — 1 _ 2 1 5 — iy 1 
- Paddington - = | 117,846 | 6 Lie 'e i3*% i a 4} 6 2) 2 1} 
A | Chelsea F : - 96,258 4 — 4 1 1 1 3 1 2 — 6 _ 
= St. George, Hanover Sq.* - 78,599 2 1 1 _— 1 _ 2 — i! (= I t an iM 
Westminster - . 55,589 | — —|— =| = —|; — 1 3 1 3 1 
St. James, Westminster - 24,995 | — —|— 1); — — i ee 1 ee == if 

a St. Marylebone - - 142,404 5 38 7 — 5 8 8 6| 16 2} 16 7 
| Hampstead - : - 68,416 2 _ 1 — 2 - 5 = 9 2 5 = 
4 St. Pancras - . - | 284,879 | 17 71.49 21909 21) & | OM Ty 3 |: 18 2 
F | Islington - . ‘| 319,148 14 | m4). 46 1° 2) oar ch) Biers i ee gah ge ge ee 

= icky = : t | “egos |} |.) oe eS pede se 5 heap ae Vedat 4| 24 8 
St. Giles and St. George, 89,782 | — — 2 — 1 1 2 -- 2 t 2 I 

¢ Bloomsbury. __ 

‘¢ | St. Martin-in-the-Fields - 14,616 | — — 1 —)| — = 1 = 1 7 z dene 
2!Strandt  - 2 =. | hapten ae 
4 Holborag OR Leeper 

= | Clerkenwell - - - 66,216 4 1 3 4 3 —| 10 2 ‘if 4} 14 5 

8 | St. Luke, Middlesex - 42,440 i! _ 1 = 1 _ 1 = 2 — 2 2 

(London, City of§ -  -| 937,588! 2 | —| 1 | = og; hie ie i ee bel oe eee 
(Shoreditch - . =| 124009| 5 5 | T'S) 8} —P 4) ba etl) gl gata 
4; | BethnalGreen — - -| 129,182} 10 | 2! 10 | —| 10 | —} i} 2). 6 | =| aé@ 1. om 
: Whitechapel] - t} etyggep.) Ley fg tits Geer wie Be 21.2 |, 
.2¢ St. George-in-the-East - 45,795 al 4 2 4 2 2 a a 7 Fl 3 144 
A Limehouse - - - 57,376 1 1/ — — 5 a 2 ee ee 1 4 2 | 
“| Mile nd OldTown | o7s/ 7 | 1} 8 | —| 4{ 2} 1/ a} 2 | —| 5 | am 
Poplar . : -| 166,748; 16 | —| 8 5 | ars 2} 28 12) g2 8 | 26 3 f 
rSt. Saviour, Southwark -{| 27,177; 1 | —| — | —|— +} —} 2@2f—)| 8} —J1 = | og 

I St. George, Southwark - 59,712 1 —|— f 4 —_ 5 J 3 } z 1 | 
Newington - - | 115,804 4 a 1 1 8 5 5 | — 5 t } 2 ! 
St. Olave, Southwark - 12,7285) = oF a 1 )f— — fe —| — —{|— —a 
Bermondsey - - - 84,682 | — a 1 1 8 Al x — I — 5 2 
Rotherhithe - - -| $9255; 2|—| 8 Lj — —- Sa 8 2; 3 | —a 
% Lambeth = - - -| 275,203 | 8 Ee: eae 2 hig Oy ay 2| 20 8 | 
2 Battersea 29°" Ds |") 150,688) @ || og} om 12 T fom Pp Lh mae ae) 8) og ome 
A | Wandsworth - -| 156,942 | 4 Zi 29 Lic ik) 4h 8 $i 1] 
| Camberwell srs) + | o95g4a) & | cates thal. 4 / ak @ | 3) 9) Sg) ae 
Greenwich - - + | 165,418) 6 | 11] eh je 4] 8) 2) S| Si) wt pe a ee 
Lewisham - . Sep 02.6471) a | ol ae te dee eee iat ea 2| 4 | <a 
Woolwich - . ° 40,848 2 —-|—- —|; — _— 1 —-| — t-| Le _— 
Plumstead - - - 88,539 7 2 5 2/ 10 4 1 1; — — 2 — 
LPort of London . - oe aS pacid  ecad rece aaa amt ote ie a caer hae 








® Totals of actual notifications. 


* Totals furnished by the Metropolitan Asylums Board of actual cases after correction of returns and deduction 
of duplicate notifications. 


* Ineluding St. Peters, Westminster (population, 235). + Including Middle Temple (population, 95). 
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DIPHTHERIA—continued. 
a eats eeestep a cea a e ReLec re eee e 























































Weekly Statement, 2nd Quarter, 1893—continued. ie for 
E n 
| Quarter, Sanitary Areas. 
May 20. | May 27. | June3. | June 10. | June 17. | June 24. | July 1. 1893. y 
a w a) h @ 7 7) } n an wa 
&lalé 1/4} S jal & ja] Ss ja] s jal] s ja] s ja! 
EEE aie 
1914 | 49 | 217 | 41 | 191 51 | 257 39 | 306 61 | 3138 67 | 300 63 | 2,984 |660 | London. 
e210 |—| 206 | —| 184 | — | 257 | —| 294 | — | 805 | — | 298 | — | 2,843 | — | (Administrative County.) 
12 1 5 }—]| 12 2 7 2 2 2 7 |— 10 4 75 | 14 | Kensington. 
Oi ie 1ij— 8 3 2 4 5 | -—- 2);— 5 3 35 | 14 | Fulham. 
vi il 8 1 5 |= 3 i= 4 gat 1s) = | 20 1 76| 6 | Hammersmith. 
4 j= 6 1 6 2 a 3 1 Sle 4 1 68 | 15 | Paddington. 
2 1 3 Le a 4 5 4] 2 1 6 1 49 | 8 | Chelsea. 
a iij— 1 2 2 i 7 |— 2 4 if I 29 | 10 | St. George, Hanover Sq.* 
3 2 = ig cea! fi eae Sea oo Pe hay ene tle = A 13 | 5 | Westminster. 
3 1 een ee 1 ri) =) 25), — 4 | — 19 | 3 | St. James, Westminster. 
7 4 8 1 11 1 2 pss ae Dal Auk 1 7 2 123. | 32 | St. Marylebone. 
6 24°90 2 5 3|/ -- 1 6 1 Be 2 1 55 | 13 | Hampstead. 

12 4| 12 2 5 3| 16 we OF, 6| 21 2 5 5 | 165 | 42 | St. Pancras. 

13 5] 10 3 e7 (Og ape 2 2 Cea eae ae 3 | 22 q 201 | 45 | Islington. 

20 9| 16 Thee 1B} 4; 16 5| 16 Te Le ES 3| 180 | 35 | Hackney. 

2 1 RS eae eae a 2 )— ens 4 1 19 | 5 | St. Giles and St. George, 
Bloomsbury. 
at ee ey — | Se oS ee aa aah A i Mine Oca Ph 7 | 1 | St. Martin-in-the-Fields. 
2 \-- 5 2 1 Gael ea 3 7h 1b S| if 1 80 | 7 | Strand.t 
3 ee ee eM eee | La ie ale G 1 31 | 9 | Holborn.f 
=s. i 38 5 1 2 1]/ 10 IF 2 3 2 4 | -— 84 | 26 | Clerkenwell. 
2/—-|-4)-- 3 2 2 4 |— 3 1 QF) aed 28 | 7 | St. Luke, Middlesex. 
xo) = DRS hoe ie 5 a ee 4 | — 3 1 2{- 24 | 21} London, City of.§ 
8 1 12 3 5 2 6 Ss ae Wy 5 Sif 3ea8 1 118 | 33 | Shoreditch. 
wg L 1} i4 1), ff Sr is sar iF 4) 15 3 | 24 2). 168 | 19 | Bethnal Green. 
oy 2 3 3 1 1 5 |— 5 3 3 1 5 | -— 44 | 13 | Whitechapel.|| 
ce 9 2 8 2 fe as 8 5 9 1 4 | — 73 | 18 | St. George-in-the-East. 
3 2 4 2 2[- 5 1 4 ;— 6 Bi) —- | — 43 | 14 | Limehouse. 
-@}1}] 56 | 1{ 2 | 2) 6 | 2); 12 | 4] 9 | 6] 9 | 2) 864 26) Mile End Old Town. 

15 2 Sa es Dy jl? 18? ser 48 6 | 48 9; 29 7} 288 | 43 | Poplar. 

—{/ 1) @i/—| —/—/} 38 /—-| 8 J/—!| 2 f—} 1 }—| 171 1) St. Saviour, Southwark. 
SS ee el iat |e yaa ae y | = 4 |— 34} 4) St. George, Southwark. 
- &4i/—| 7 af 5 |—| 12 2 6 ! 9 1H © 18 2 83 | 16 | Newington. 

meg) [ee fe 2 5 a a 1 ald Linmjy- ye 4) 2] St. Olave, Southwark, 

9 2 3 1 8 8 8 4 P) i 5 3 | 2 53 | 21 | Bermondsey. 
_2\— 4 |= an j= a Be 2 \- S 1 4 | — 31 | 4! Rotherhithe. 
a1 12/48 | 8} 18 |—} 12 | 2] 14 |—-] 16 |} 3] 18 | 2] 167) 28 Lambeth, 
Been | ts gs. | we) 10. |) 44 14 | 1) ade) 2 foes) 7) ean Oks 185) gp | Battersea. 
ae at ea) i oD. |) be] I Be] 2h oT Si” 9 heap. 561 16 | Wandsworth, 
em ay 14) ae) EF) TB ee ee a ee cs OF | 17 | Camberwelr. 
eet 8 2) He) 6) FY) ee 8 | a Tel Peet 71 | 22) Greenwich. 
ie Se So el) Be ela 6 2) SY Ae ae 87 | 12 | Lewisham. 
|| — so Peg so Bree --{ — | — 1s — 1 5 | 2} Woolwich. 

2 1 Ol ae.) poe 1 1 2 ut 5 2 3 1 40 | 15 | Plumstead. 

; a | | — |_—-| —- |—-} —- |—! — | —| Port of London. 








_ t Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Chart i 
4 Inn (population, 21), and Furnival’s Inn (population, 121). arterhouse (population, 186), Staple 
> § Including Inner Temple (population, 96). | Including Tower of London (population, 868), 
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DIPHTHERIA——continued. 





Weekly Statement, 3rd Quarter, 1893. 









































Popula- = 
Sanitary Areas. tion July 8. July 15. | July 22. | July 29. | Aug:5. | Aug. 12. 
(1891). Naa 
g 24 goss) wal SSS eS | 2 ee 
Beh gig) Sb Si Se pe ee ee ee 
SHA b ooIR Saleh] moe lines | i] Ge ig tee 
London - = f - | 4,232,118 #282 54 | 306 52: | 282 65 | 292 71 | 312 64 | 282 62 
(Administrative County) - |= - |>276 — We00 —=AIne 72 51} 284 || See |ra08 — | 2992 | — 
(Kensington - - - | 166,208 3 LY “ay 5) 17 2) 14 3| 10 3 5 ic 2 
Fulham ° * - 91,6389 |> 3 auf 2 2 il cS 5 2 4 it 2 a 
5s Hammersmith - - 97,239 6 =a 19 3 8 4 5 — 7 3 1 =a 
1 Paddington - - ~| 117,846 |» 6 1} 10|—| 4 3/ 9 ee ee ee ee 
5) Chelsea - - - 96,253 | 6 sf 4 — 4 4 | he 4 5 1 5 1 
= St George, Hanover Sq.* - 78,599 | 3 = 3 = 3 - 5 3 7 3 2 1 
Westminster ; - | 55,639 | 6 Ot git ial i4 1 | (aN) ree) ee 
St. James, Westminster - 24,995 | al i i! 2 — 1 1 1 == 2 | 
as St. Marylebone . - | 142,404 | 10 5 5 1 8 =a 3 1 — 4 E 
L 2) es | 
bexiticaig » = - 68,416 |. — as a 1 al = 2 1 at 2.0 — 
a + St. Pancras - - - 234,379 | 20 8 16 2 Qt 5 21 3 17 4 17 | 6 
e | Islington - - - | 819,148 | 17 re i mel 3 ae | 6 | 16 3 | 22 3 
(Hackney + | - oie’ 220;549 |ui 8 4-— 1) 12 2| 19 a | ‘16 4; 99'| 6|.14 4 
(St. Giles and St. George,| 39782, 3 | —| 4 | —| 1 | te eh Li: Spa 
+ | Bloomsbury. __ of 
zs St. Martin-in-the-Fields - 14,616 |--— ae —|— — 1 Ut os — |= =a 
2 | Strandt : - 25,217 | — - 4 1 1 — 1 2 4 — 3 3 
RQ 
a Holbornt - . =} $4,048 i = 2 1 8 — 2 2 T —|— _~ 
= Clerkenwell - % a 66,216 | 11 — ” 2 9 1 3! 2 4 — 3 _— 
& | St. Luke, Middlesex =} 42;440 6 = i 2 4 3 Boyt 7 i 6 2 
(London, City off - sake - “875568 |e— 1% bd ty) he 2; 4|—! 9 1}—},— 
Shoreditch - - - |} 124,009 | 14 2 9 6| 12 5 | 16 5 | 18 6| 14 2 
«| Bethnal Green + =} 199193/ 20} 2/15 | 2) 18 | 6] 2] S/\o9 | 4) a2 | @ 
E | Whitechapel - wih Hamad |s 6} Eb gel “al "e-tima hae faa |) ae || go 
“24 St. George-in-the-East = 45,795 7 2 9 _ pie i ic 2 1 ee 9 ; 
A Limehouse - - - 57,376 7 2 8 —_ 2 1 7 ee 2 9 ) 2 
ie End Old Town =} 107,592 | 6 1} 14 lee "8 BRO fat ey 2} 6} — 
Poplar - - -} 166,748 | 21 4} 33 6.| 80 a}| 28- | @ |) 39 S| sis) iy 5 
‘St. Saviour, Southwark = RAPA Sieve 1 — 2 = it 4 2 3 = 
St, George, Southwark - 59,712 2 he) eS I 4 1 3 — 4” — 5 t 
Newington - >= -| 115,804) 9 6| 5 2| 18 vil 14@ | = |! ag 1 1-30 oe 
St, Olave, Southwark - 12,725 | = —; — al me = — | Shae = 
Bermondsey - - : 84,682 5 8 5 —_— 5 1 4 _ ) — 3S + 
_ | Rotherhithe - - - 89,255 6 3 9 _ 2 1 4 1 9 — 8 a 
s | camber : - - | 275,203 | 20 3 | 28 2) 15 Srl je 4| 96 2 | ghd: ie 9 
% + Battersea - : - | 150,558 | +12 2 o OF Si OL |) met, RG 4/19 | «8 | >: 6 hai 
a Wandsworth : - | 156,942 5 —- 10 Ay 12 6 | 422 4| 10 |.p 4 |, 3 
* | Camberwell . =}. 295,844.18 {| 4&b ipa a4 ase lose fe |) Vis: Tg ieeer ae 
| Greenwich - . toh GG5ATS'\ FA ek te 11 Ie 4| 13 | 4} 49 Bi lily 8 
Lewisham - - : 92,647 5 = 1 “= Z = 1 = 5 2. ge toe 2 
Woolwich - - : 40,848 | — eer thee =e 1 Seu fed Sea i | >; a 
Plumstead - - - 88,539 4 1 a4 8 1 9 ‘i 5 i 4 \gee 
Port of London C : ae = =| All ae a ee Ser | ke abt \ aid at 
: Totals of actual notifications. . <0) ane Eee anti e 


b Totals furnished by the Metropo 


of duplicate notifications, 


* Including St. Peters, Westminster (population, 285). 


+ Including Middle Temple (population, 95). 


litan Asylums Board of actwal cases after correction of returns and deductic 
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DIPHTHERIA—continued. 





































































































. Weekly Statement, 3rd Quarter, 1893—continued. i for 
3r 
| Aug. 19. | Aug. 26. | Sept. 2. | Sept. 9. | Sept. 16. | Sept. 23. | Sept. 30. oe Sanitary Areas.. 
So ffi oral oo ia| © rare par oes;A| oO 1A 
292 | 68 | 269 | 55 | 271 | 54| 322 | 64] 851 | 64] 448 | 86 | 411 | 94 | 4,070 [848 | London. 
: 276 — | 258 | —| 247 | — | 872 | —| 339 | — | 486 | — | 396 | — | 3,917 | -- | (Administrative County. 
748 1 7 1 i“ 1 5 1} as 3 8 S 3 1 | 117 | 26 | Kensington. 
2 1; — 2 5 3 4 1 9 |— 8 1 16 iL 61 | 15 | Fulham. 
oe 1S | “42 3 6 1) 14 1) — 1 9 a 9 3 87 | 24 | Hammersmith. 
4 |— 3 = 3 i 5 2 C 1 6 4 3 | 67 | 14 | Paddington. 
25 | 5 _ 7 |— 3 2 2 i! 5 _— 2 ;— 58 | 11 | Chelsea. 
i ean | le Ge 1s ca ee C5) fie 4 1 2/— 44 | 8 | St. George, Hanover Sq.* . 
ie |e Tre | eo he ee oe ey ere ae) eS 23 | 8 | Westminster. 
ss 1 uh a 2 a 2 )/—)— |—-j) — Je 11 | 6) St. James, Westminster. 
age 2 6 ib 5 1 zp sel hid 2, Ot alo 3 13 4 | 105 | 17 | St. Marylebone. 
ee eg ey Pg GS eg RS Pt LN | ger ga eee) ga 4) Hampstead: 
23 4] 19 3 f 4 | 24 AP AG (Pp S22 3°) 18 6 | 241 | 53 | St. Pancras. 
20 6 | 25 5| 13 VED 9/ 81 5 | -19 8| 26 | 4| 249 | 53 | Islington. 
paz | 1} 21 | 4) 18 |-4 |) 26 | 4-80 | 5 | 82 | 8] 85 | 8} 253 | 44) Hackney. 
ee eS ae ee ee eS a eR 2g ae Re ob a 21) 5] St. Giles and St. George;. 
Bloomsbury. 
— j}—| — | = 1 )/—{ =] | my] JS 2 1; —-|jJ= 4 | 2) St. Martin -in-the-Fields. 
oy ig! 1/— Lope f= pe] fea aa 3) — 19 | 5 | Strand.t 
em er RE ee ie te og SE eee pol Be obtpe 98) - 6 | olbornt 
eae ed | as) |e | 8 ee ees a 8 a Bae ee ad) ae 08 | 18 | Clerkenwell. 
meee res i561) ee ey, oe) ae Sa ery ae ap er “F70") 16 | She Eke? Middlesexs 
— |}—} — |} — 3 | — 2 —} — | —}— | -P - | 13 | 5 | London, City of.§ 
18 9 my ee 9 | 16 9| 29 9 | ‘18 31 16 3 | 182 | 40 | Shoreditch. 
P2 | 9/42 |—| 97.) 1] 95 | 4] 21 | 6] 81 | 4] 16+} 2] 244 | 89 | Bethnal Green. 
4 2| 10 aL 9 2 2 3 9 2 5 3 8 8 80 | 22 | Whitechapel.|| | 
Soh Se |p ea 1 te Pee tee se meth) a ae oe orgs | See eeeorge-mhe ast 
megs) Shur }*4 1) 15) 88 Mert a) bo] ea ase} +7 6f | s+ 98) 21 | Limehouse: 
mee Piel ay ee ae | a 0) 8 6 a) 08.4 15 | Mile End Old Town. 
24 | 4/°17 4 | 29 | 4 |° 47 1284" 35 5 | 57 7| 40°| 8 | 890) 57 | Poplar. 
3 }—| —~ |— 4 1; — J-— 2 1 2 |- 3 3 28 | 7 | St. Saviour, Southwark.- 
16 2 6 1; ll |— 9 |— 2 3 7 4 7 2 79 | 16 | St. George, Southwark. 
19 S'\; ¥2 Biv 1 8 |. 16 3]. 11 3; 18 1| 14 2; 166 | 29 | Newington. 
= | =<); — 1 Qy—-} = |} — | -} -— to 2 |— 4 | 1) St. Olave, Southwark. 
2}— 7 |— 5 4 2 1 3-1 — 4 1 th 3 54 | 14 | Bermondsey. 
6 2 2 ik 3 )— i1|j— 2\/— al 2 2 |— 36 | 11 | Rotherhithe, 
16 |—!| 99 2 8i}—] 49 6 | 28 3 | °30 6} 19 5 250 | 44 | Lambeth. 
6 1 4 ‘2, 9 ort 25 2) 16 5 | 20 8| 29 | 11) 182 | 45 | Battersea. 
6 4 16 5 8 7), 42 a}. aS 5 | 20. 6| 14 1 151 | 47 | Wandsworth. 
5 4 6 4 (4 al ae 3 2 9 1 8 Pil ets U7 2 109 | 28 | Camberwell. 
6 2 1 2 7 2 8 1 7 or 19 3} 29 | 15} 145 | 46 Greenwich. 
Mey ee | a4 — | 4} 8 i ee te Lyd 1 5 1a yale 40 | 12 | Lewisham. 
ee tiie ey tee fi may le |g |) Pe ee ahd 08 @ | "| Woolwich. 
464 3 ode Cee 2 1 Aes Ges 4 2 50 | 12 | Plumstead. 
are p tetris Vinten baer th fee | eI ee |! eth | ee er OP al Dot of emdong 
’ | | 
> 


_  ¥ Tncluding Gray’s Inn (population, 253) ; 
hb Inn (population, 21), and Furnival’s Inn (population, 12 
§ Including Inner Temple (population, 96). 


pa a. 


ll Ine 


; Lincoln’s Inn population, 27), Charterhou 
1 e 
luding Tower of London (population, 868). jo to 


se (population, 136), Staple: 
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DIPHTHERIA—continued. 





Weekly Statement, 4th Quarter, 1893. 


































































































Popula- 
Sanitary Areas. tion | Oct. 7. | Oct. 14] Oct. 21. | Oct.28. | Nov.4. | Nov.11.| Nov. 18, 
Gi) Nn elie es Me cei eee Se NR ye ae 
nH wn wa Dn a n a | 
OCIAJOIA}] oO ;AR] OFA] OTR] & A] oO Jay] 
eal ae ax tiied Ho | : a ee 
London - = « - | 4,232,118 |*436) 72 |389 | 84 | 400 | 82) 359 | 81 | 385 | 87 | 314 | 98 | 357 | 89] 
(Administrative County) -| - - |>426| — |380 | — | 392 | —| 346 | —| 369 | —! 807 | —| 846 | — 
(Kensington - - =| * 6G 208 3) BS) yo 24 ly B4 42 derbi, O 142 oe: 1a) Pe Saaee e 
Fulham : : 5 91.6997:.184)° 14 10 (6 1) 20 48) 7 te 1 POT Lee er ee ae ee 
+ | Hammersmith - - Sigeos) 165). 2d ~L lo 2 ee 8 1 2 1 3 1 6 | —J 
& | Paddington - - |) 117,846 | 11) 3) 8; 2] 12 | 1) a2 | 6] & | 2} 8 | 2} 18 | oa 
4 | Chelsea - - “) me, 96258) 18° 11 °S in 1) 2B eS ee 125 | Poy Lear SB ee ie ee 
S St. George, Hanover Sq.* - 78509) 24 Bh 1 2 ie (So ee 1 1 2 ;— 5 2 
Westminster - : 55539} 2.) = | S|, st 2 1; — J— 5 | — 6 1 i en 
i St. James, Westminster - 24,995 | 1) —| 1)— 1 |— 2 1 2);— 1]/—| — | a 
3 (St. Marylebone — - = | NARMS | Weal BF ra & led pep ae lio da GL [2st Bi pers aa gee 
‘= | Hampstead - - ~|. 2 68,416) 6) 2) Bh—| 1 fa} ow pe} be fp} mf) ee 
24 St. Pancras - . - | 234879 /25| 3/18} 5] 95 | 7| 15 | 7| 28 | 7] 8 | 8] 23 16 
A Islington - . -| 319,143 | 24/ 4/24] 3| 25 | 5| 24 | 4] 18 | 8} 22 | 8] 31 | 20 
7 teeter ies , - | 229,642 | 38 | 4}32/ 5] 41 | 10) 32 | 5| 27 [5] 30 |10!| 24 | gt 
oe Giles and St. George, OOS 1.4L ele 1 3 | — 1 j}-— 6 1 3 Rt 1 
+3 Bloomsbury. 
‘= | St. Martin-in-the-Fields - T4616 <=) 4 oD ea Se) pas | — rt 1 1} — tj — 
2|Strandt — - A =} 82 Q5,8E7 )> BS |, he | Sgt [att fae] est os 4 ia cena 
e Holbornt - - : 34,045 | 3/1} 21 a 4 |— 2|— 4 2 Se pe 
§& | Clerkenwell - : - 66,216")18) ‘So Th |p 4 oS: Ih) eSa ] ee) aa laa: oe aj 1Se | bs 
3 [s Luke, Middlesex - 42,440 1} 5/— 5 3 6 2 3 plies 2 3. | 
London, City of§ - 37,583 | 1} —/] 1} — 2|— 6 : 1 2; -)]— 1 j|— 
(Shoreditch - : - | 9-924,000°) 17 [° 4) Qh}. bar |e] = 98 | peck wae] oe 8) a a ee 
.; | Bethnal Green —- - | » 129,182 | 92) 7}98/ 8} a 142 | -gtf 22 | eS 16. | ae aR ae 
a Whitechapel : FA ABON = B |S oh  S te Els a Bee a ga 1 3 .}—{ 5 | — S| a3 
a St. George-in-the-East  - 45,705). OH "A Pod 7 245 2 9 |— 3 1 1 |= 
= Limehouse - : - 57,876) 10.) 3}. 2401210 441) Ba] See oBh aa) 24) eee ae 
Mile End Old Town © | 9207502). 5/ 44 Siydd. 5 je] <5e) pr ek) ead eal ae eee 
|_Poplar - - - | - 166,748 | 89.) 2/27} 5} 17 |.21] 84 16228) oS 4h Bh 6}: 155) & 
ie Saviour, Southwark - 27,177 | 4|—|] 2i1 1 |— AP) = Sh 1 2 = 
| St. George, Southwark -| 59,712; 4/—/ 1/ 3}. 8/3; 2] 2/ 7}/—| 8 |—}| 7] 1p 
Newington - - = | 0995,8047. 19) 2 | 16406 |] 48") 42 | a7 el] ee 4 26 28 f° -9 eae 
St. Olave, Southwark - 1272385 de) SS. S). 1)/—;}; — |— 2 zl 3 )—- 4 | -- 1} 
Bermondsey ‘ = | S8aega4io ny Sal es 7h hes bar Bl dee 99 ae ea 
Rotherhithe - . -| 30255 | 4) 1)/—] 2) —"|—| 442] 6 /—] — | 1) 49 om 
E Lambeth — - ; - | 275,208 | 20} 1/26; 4] 81 | 6) a5 | 3} 25 | 10} 20 | 4] 20 | om 
24 Battersea - : -| 180,558 /17| 2/14] 5) 21 | 8} 20-] 5] 86 | 7} 15 | 6} 7 | 6m 
© | Wandsworth - -| 156,942) 7/ 5/10] 6] 13 |°8] 18 | 2] 8 | 8] 22 | 6] 10) 4am 
% | Ganheryallte - -| 285,344 / 21] 4/16] 2] 19 | 4| 22 | 1] 16 | 4] 24 | 6} 19 | OF 
Greenwich - . >| 165,418) 14) 7/19) 5/ 20 | 3) 15 | 5} 16 | 3] 10 | 7) 1 | Bh 
Lewisham - - + | 9 02,647) 6) — | 6) 2 a7 7 2 |) 198] 08 1 a) 4 | De See 
| Woolwich — - ‘ -|  40848/-—-)-—};-}/—| — }-| — |-—] — |-] 2 |-| — | 1% 
Plumstead - : - $8,639 510.) 3] 6). 2 [os 6.4 a8 lS we 4 sg [8 Sl LAE 6) ed he ee 
(Port of London - - — See Ae a Mee Cape fee fi ae al (Ne fps PMR Ree Elf: See Dou do ke Sel 
* Totals of actual notifications. ae 


» Totals furnished by the Metropolitan Asylums Board of actual cases after correction of returns and deduction _ 
of duplicate notifications. : 
* Including St. Peters, Westminster (population, 235)... + Including Middle Temple (population, 95). 


€ 
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DIPHTHERIA -—continued. 






















































































~ Weekly Statement, 4th Quurter, 1893—continued. Totals for Grand 
4th Totals for 
Quarter, Year . 
Nov. 25. | Dec. 2. | Dec. 9. | Dec. 16. | Dec. 23. | Dec. 30. 1898. 1993. Sanitary Areas. 
a a) wa H n a a | aH 
eer Se Se Sele gpa lie iS | Sie) 2)/8) 2/18 
2|8 Sees bejse aie ig) 8} si) a) & 
SP |AI Oo |}AY OFA, oO yAY oO JA] Oo JA] a Oo | A 
365 | 89 | 297 72 | 274 86 | 301 85 | 255 | 61 | 240 79 | 4,372 | 1,065 | 13,470 | 3,196 | London. 
355 | — | 298 | —| 260 | —| 293 | — | 244 | — | 229 | — | 4,245) — | 18,073 | — | (Administrative County.) 
9 alae ai! 1| 14 2 8 6 7 af 7 ale saleby 28 384 83 | Kensington. 
18 2; 12 3 8 3 9 4 3 2 9 3] 123 28 240 64 | Fulham, 
5 1 8 1 i 8 6 3 3 |- 3 1 70 15 279 53 | Hammersmith. 
3 3 8 <= 6 4 rr re 2 2 8 1 {103 26 289 70 | Paddington. 
mm | § Bee) 6 -)2=), el Fl S Plow 2] , 88). ae) 236 }- 52 | Chelsea 
“Qe feat a ge 4 1 yf 1/ — 9 32 8 122 34 | St. George, Hanover Sq.* 
aes cp ee T= 2 1 ee ge /— 30 5 85 14 | Westminster. 
eae hee ote 2 1 1 = 1j— 13 3 49 14 | St. James, Westminster. 
Dm; 8 7 3 6 2/ 11 |—/] 10 ik 6. | 4] 422 32 394 | 94 | St. Marylebone. 
af 6i;—| — 1 $.i—| — |= 2 if 35 5 164 38 | Hampstead. 
19 |—/! 15 Q9/ 12 4| 18 Salle te 2 6 | 223 55 790 | 201 } St. Paneras. 
35 Zi) el 5 | 21 9| 22 7} 20 Si 23.. | 33 |, <ot0 70 904 | 200 | Islington. 
23 | 7| iw /| 7) 171] 2] 92 | 9] 27 | 5] 21 | 9} 851] 81} 931] 206 | Hackney. 
ete ee ae 1 26 7 81} 22) St. Giles and St. George, 
Bloomsbury. 
1 1; —|/— 1 8 a NG ae ae oe A os 7 3 24 8 | St. Martin-in-the-Fields. 
oS es ee 1 2)— 1 3 1{i- 2)— 19 7 79 92 | Strand.+ 
ee et es ty) oj) | | 5 ||) 86 a OB 88.) Holborn. 
> | 2 2 1 Ae | a 9 1 4 1; =— 2 87 22 307 76 | Clerkenwell. 
6 2 set SS 2 a | — te |= 6 2 46 17 160 46 | St. Luke, Middlesex. 
et et a a ey | eal ae] Be | 18 3 70 | 11] London, City of.§ 
@)4| 913) 17/1 44 a} 4} 7 | 8) 8 | 1) 149] 42) 511) 187 | Shoreditch. 
12 6 8 3 8 1} 18 Sie. 10 2 | 16 Say eo: 44) 723] 136 Bethnal Green. 
@i/2! 4/3] 3/2!) 4} 3] 8/—] 2 ]—|] 585} 14} 215} 61 | Whitechapel.|| 
a4i3zrj ii—{} siilt—J—/| 6 | 2| 8 | 1} 51] 11] 250] 62 /| St. George-in-the-East. 
ms) 7 |—| sei} at at af) 2 f—h-8 }-2] +89] ote) 287 | 61) Limehouse. 
Me 6) 9-1). ot | 1k op ek 6 [=| ea] 80] © loc B52] 80 | BileHnd,Old Town. 
15 a tel ees Ys > ha pe) 6; 18 8 | 23 2719 2| 280 36 | 1111 | 168 | Poplar. 
ee a dB) Ee Tey ay | 8 4 87 | 17 | St. Saviour, Southwark. 
6 3 5 2 3; |= 3 2 Ye) =p = 2 50 18 184 45 | St. George, Southwark. 
Oi 4) 7/2/13] 2] 8] a] 6 | 8] 8 | 1} 156/ 82] 473; 93) Newington. 
coer Sp —) 2 dl Ce IE at a eee rey eet 4 35 7 | St. Olave, Southwark. 
4/2} 6}/—!} 4] 2] 8/2] 4] 3} &] 1] 7%) 27; 209) 80 | Bermondsey. 
8} 2) 2/—| 1}/—/ 1/—/| 1}—| 24] 2) 2%] 10/ 103) 81) Rotherhithe. 
i9 | 5| 19 | 3| 20 | 7] 21] 6] 12 | 5; 8 | 8| 2%6| 66} 804) 184) Lambeth. 
| 4| 15/5] 19 | 4] 22 | 3] 16 | 5} 10 | 1] 288] 61] 649] 167 | Battersea. 
4/3! 7/38] 4]1] mw] 8s] 7} 2; 9 | 1} 8) 42) 410) 114) Wandsworth. 
6/10! 32 {10! 18 | 6| 12 | 5] 10 | 4| 1 | 6} 250) 71) 500} 180 | Camberwell. 
6 | 5/ 18 7 | s!iuw2ti{—! 13! 5] 14 | 8} 207; 59} 479| 147 | Greenwich. 
4/—| 2/1/ 6 | 2] 5 |--| 5] 2] 6/| 2] 78| 18} 202] 53 | Lewisham. 
eee eee 1 | hE 1 BB gp ol 3 26 g | Woolwich. 
mir a)— |—| ¥ | 3} 5} s8| 6} 8} 71 4) 66} 29} 217) 85) Plumstead. 
me | em ee oe IO a — _ _ — | Port of London. 
I ee Fh 





4 Including Gray’s Inn (population 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 


Inn (population, 21), and! Furnival’s Inn (population, pals 
§ Including Inner Temple (population, 96). \| Including Tower of London ‘population, 868). 
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Sanitary Areas. 


London - - 


(Administrative County) - 


(Kensington - 
| Fulham - 
; Hammersmith 
Paddington - 
if Chelsea - 


W. District. 





Westminster 


St. George, Hanover Sq.* - 


Ust. James, Westminster - 


St. Marylebone 
Hampstead - 
St. Pancras - 
4 Islington . 
\Hackney . 


(St. Giles and St. 
Bloomsbury. 


N. District. 
ae aE | 


Strandt . 
Holbornt - 
Clerkenwell - 


Central District. 


\hondon, City of§ 


{Shoreditch - 
Bethnal Green 
Whitechapel|| 


Limehouse - 


‘KE. District. 


Poplar - 


George, 


St. Martin-in-the-Fields - 


St. Luke, Middlesex - 


St. George-in-the-Hast - 


= - 


Mile End Old Town . 


(St. Saviour, Southwark = 
St. George, Southwark - 


Newington - 


St. Olave, Southwark - 


Bermondsey - 
Rotherhithe - 
Lambeth - 
Battersea = - 
Wandsworth 
Camberwell - 
Greenwich - 
| Lewisham - 
| Woolwich - 
Plumstead - 
Port of London 


S. District. 





"a Totals of actual notificci on 
b Totals furnished by the. Metropaliten Asylums Board of actual cases. after correction of returnsand deduetio . 
of duplicate notifications. 


* Including St. Peters, Westminster (population, 235). 


Popula- 


lation 
(1891). 


4,232,118 


166,308 
91,639 
97,239 

117,846 
96,253 
78,599 
55,539 
24,995 


142,404 

68,416 
234,379 
319,143 
229,542 


39,782 


14,616 
25,217 
34,048 
66,216 
42,440 
37,583 


124,009 
129,182 
74,420 
45,795 
57,376 
107,592 
166,748 


27,177 
59,712 
115,804 
12,723 
84,682 
39,255 
275,208 
150,558 
156,942 
285,344 
165,413 
92,647 
40,848 
88,539 
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Heche 

. | 2 

8 ae 

§ 

816 
448 11 
byy ee 
9 == 
1 1 
9 ee 
1 1 
2 nL 
si — 
— 1 
2 aes 
ai 1 
5 — 
6 Es 
il = 
1 1 
2 — 
9 ak. 
1 as 
6 1 
4 om 
4 1 
i Es 
2 es 
1 1 
-- 1 











Jan. 14, a dan, 28. Feb. 4.. ‘Feb. Hee 
A : 


Cases. 


oO 
J 


im) 


bo 


m ox po | 









































of a 3 pS Es 
Si gifs i ae | s s-| S| ia | 2 
mM 1rOj) hO FO 4 Bk Of eR icy | cam 
10|-40 ) 7047.) 4&4 4b 9) 4 | ne 
99> +" gH | Reo] > Sago = 
3 
—{2 1) ] th -=eli—) ot ol ee ee 
a= 1 = i ee ==) _— 
1 2 — 1 —_ iT = Br-bl al 
p= 5 = SS ai es a. —- a — 
= 2 I: 1 —_ 1 —_ 1 pe 
—f/ rt —h a) =) ef} aps | ae 
2) 6 | —l 2 Fgh he Mamet 1 
ul oi fats £0) | eng: | eg) bo 
| 
e 
+t. 2% a ee => a 
ale) i a 
eee aS poe 4 _— = = ee 2a 
Th vib Ged cal) ine a 
a5) ao i ee Soh &. fae |! See 33 
taal ay tol-+ Lod bt ton) ale ee 
f 
mile Tht) tty. Gop Peep tee | Se ot aa 
~ 
—} 1 1} 38} —| 2) —}|— | = 
mace | —|}— |---|} 1]—-| tt] 
thy epi —p Qe | = 1} 1/= 
Lijp ik <= dec} lol) Ge | iy ge ea 
LieoT+) — pro] —} Qe lid = 8 fe 
=) 2 ae 9 — 1 _| a 
ena ass — i — — —— 
—)}-—-j;-{—- |) Bi tees 
O51 53 tl et ge de Toa 
—| 2 iS cme OS he oy ee) eae | 
—-| 1 ae oe oe ee ee 11-58 
I By. ei a ee a oe 
1}/—|—| 2 eis | Tita 
—/—'} —}| 2/1 —] 2 Fs 
ee uh — oo 4 as nes — 
= 1 = 1 1{/— oe eee 














Jt Including Middle Temple (population, 95), 


ee 


fans 
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ENTERIC FEVER—continued. 













































































Weekly Statement, Ist Quarter, 1893--continued. pg for 
S 
Feb. 18. | Feb..25. | March 4,| March 11.|March 18.|March 25.) April 1. oTe08. : Sanitary, Areas. 
! 
* a 7) a a) a a a 
AI/O}]AS/ oO ;JA]O ;AL, OTA] So JA] & A; oOo 18 
7 |: 84 9} Al i} BM), 40 | ley 380 5 4° 88 7 | 24 6 | 554 |102 | London. 
ss |—| a |—| go |—| so.|—]| 88 |—| 93 |— | 588 | — } (Administrative County.) 
52) | SS eee sri a feck) ie Seto | ee |e S Se hae Loi.— 2\)— 15 | 1) Kensington. 
1 ae res Ow 1 gg) — }—+ — fH | --— he 11; 4) Fulham. 
=e OF Hi 1 2 ae OLS ly =o) |) a 19 |} 2 | Hammersmith. 
ee eS he Ban Phe) Se Sk Se Se 2/— 8 | 2 | Paddington. 
2 ae Pe eh eee og. 5 Le) s= Lif ee 23 | 4 | Chelsea. 
eee cers Sa eee (rake Cele eed || Ge ee CMG MESS Sree st 1 te 11 | 2 | St. George, Hanover Sq.* 
2 Pete ee et) fee te ti—]} — |—}—- fe 3 | 1 | Westminster. 
—|/—{j—-|} -—-|]—- Le} — a Db) | ee 3 | 1/| St. James, Westminster, 
Sd | Re ES EES? it cee nm Se Re ee eae yy) ees 1 1 11! 2) St. Marylebone, 
| ee ae 7 ee) ee Ne ee ee a 7 apy] "ee 3 | — | Hampstead. 
— 1 1 2\,= 3 be Sale Se ee 22 | 4) St. Pancras. 
1 6 2 7 | = 3 1 5 1 5 | — 2 i 47 | 9 | Islington. 
=a 7 ae 1 j= 4 |— 3 2 =i | ee 42 | 4 | Hackney. 
pet oe i iy ek | fea is Seu |e le 5 | — | St. Giles and St. George, 
Bloomsbury. 
ere en ee ht eek ad | a ee =! ble Miartin int be-iielas 
a |e EES ly ec 2 es SE ere SER = 2 Se A ee a em 4 |— | Strand.t 
mee tas oe eres i 2); —/—} — j—-] -—- | - 1} 5 | 2 | Holborn.t 
ee a ee ee ee 1 ee 101 1 | Clerkenwell. 
on les ae g; —|— Ve | — | = ah |) ee 5 | 2 | St. Luke, Middlesex. 
ees eee ee) i ee) LS | ee ie 14 — | London, City of.§ 
miei Qi tia eB ee | ie | Diet he le 4.) 3 | Oe, 13 | 1 | Shoreditch. 
— 2/— De a tee ep) ee a a Ss a Be 11} 2 Bethnal Green. 
i yo le ee el ae mel SS Le |e 1 beeae 8 | 1 | WhitecHagels 
eS SD gee ee ieee yes Se LS eS | ee 3] 2 | St. George-in-the-Hast. - 
F6}—| —|-]| - 1) ~—}]—y Se) 1 /— 1 b= 12 | 381} Limehouse. 
— | —|— j— 2 1 1 |— 4 ee 1 11} 38] Mile End Old Town. 
r 6} — 1{[— 3 ./— 1}—!| —-|—} 2 2 1) ae 33 | 3] Poplar. 
eee a el me ta ee et ee ee he ee eee 8} 1] St. Saviour, Southwark. 
po | ah snes 1 t/+1jJ—|—-—J—- 1 |-- like 12; 1 | St. George, Southwark. 
olf (Mees | eee 6 ee Sa a 1 1|— 2 al 2 1 17 | 4} Newington. 
See ae 5 ea eg ee lee Se es es |e 2{— | St. Olave, Southwark. 
he a rh BS ea pe ee a ie 6| 1 | Bermondsey. 
$b | eed ee Pt Qi | eel fb 1 fs 8 | 2) Rotherhithe. 
eae ilar |, 2 | Pe [hee elk Bled eae 87) 8 | Lambeth. 
4) 1 1{/—|} 3] 1 Soe a a 2 a 2 les 30 | 6| Battersea. 
eee ei i os | a) eee Bp bb Dt 1 | ee eer 91 | |S | Wandsworth, 
eee. oho li a |) Sa} Ble OB 4 2 2 Bee 84] 6 | Camberwell, 
ae | Tes P ae 1b ae 1 1) —f— ho Ll eo ee 10 | 4 | Greenwich. 
o— | — ie ee. 5 ee ne ee ec 1 Li 10} 1 Lewisham. 
Soe || 3 at ee omen ee es ee eh 4| 2 | Woolwich. 
ts le iy Pee Pe a le 5 8 | Plomstead, 
eee ee ee es | IS ee 1j- | 1 | — | Port of London, 








r t Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 


__, Inn. (population, 21), and Furnival’s Inn (population, 121)........., 4 k ‘ 
ie § Taelndine ee) Temple (population, 96). || Including Tower of London (population, 868). 









































316 
ENTERIC FEVER—continued. 
Weekly Statement, 2nd Quarter, 1893. 
Popula- 
sia ila a bes April a April 15. | April 22. | April 29. May 6. May 13. 
gi Noe boa eee | We | pele | eee ee eae 
Sie EE E18) E12) 2 131 213 
Oo A oO a oO & 3S = | Oo A | ? A 
London - - - - | 4,232,118 | 852 5 | 33 8°} «39 | 7| 45 S187 13 | 48 6 
(Administrative County) - | - - | 50 — | 82 — | 38 —| 43 —| 37 —| 48 _ 
(Kensington - : - 166,308 1 — 7 —j;— — 1 1 2 —|— 2 
! Fulham 2 - ae eG ge ee a ee 2 iS ae 
Bs Hammersm ith - - 97,239 | — 22 ae ad 1 a 1 bie he eae FER =a 
= i Paddington - é J 3g |e |“ fo ge h ebale | a) aly 113. bec 
A ; Chelsea - - - OG253 fo ee et eat] etre) fe ee ee ee 1 
= St. Gao rge, Hanover Sq.* - 78,599 1 ae ee a ieee nad 1 %) D) i D) =. 
Westminster - - 55,589 | — ie Stl 2 -: 1 a 2 epee a 
St. James, Westminster - 24,995 | — ae EE: ieee wh fe elt ote eH FS a 
a (St. Marylebone : -| 142,404) 4°} — ip 7) Serr ee 2 os f 1 1 a 
- | Hampstead - - - 68,416 | — rie ga? —{| 2 eee ee ie Te <h ee 3 
24 St. Panc ras - - a eee) | Op ee a eh a Be ee 2 "| ty | £5 Mies en 
S Islington = - - - | 319,148 6 2 z = 3 & 3 | | 2 8 = 
mi Hackney - - > 229,542 6 = 4 9 9 a 9 1 2 aut 6 = 
' St. Giles and St. George, 39,782 | — ae ee SL = 1 Pe ee et | . 
3 Bloomsbury . 
= | St. Martin-in-the-Fields - T4GRBY) be ek hee et) a i ee 
2 | Strandt : ‘ oi ~ ge) Ge PLS PL Le 
= Holborat - . - 34,043 | — = a SS oe E> gee — Wine 7a 
= Clerkenwell - - - | 66,216 1 — 2 — 1 <= 4 ae eee ne «= 
3 | St. Luks, Middlesex - 42,440 | — — 1 1 1 = 1 = 5 sk a — 
(London, City of § - - 37,5838 | — ia oo 1 aN gee et ae aad tepees <a 
Shoreditch - - - | 124,009 1 sy ee ees a oer te 4 Bae eee a xz 
. | Bethnal Green - - | 129,182 1 _ 2 — 1 — 2g _— Bf 1 a 
2 | Whitechapel Y 2 FBO. | Sd SIE ep a ign SPL a0) ata ote | 
‘a 4 St. George-in-the-Hast - 45,795 | — aS att ge seks 3 wae piace -_ + = 
A Limehouse - - ° 57,376 | 4 = 2 = 1 = a = 1 = 4 ee; 
an i End Ola Town ° 107,592 | — axe er a 3 Sos ae a 1 * as 3 |- 
Poplar = a - | 166,748 | 3 aa iy & 1/8 2/ 5 3/6 L 
St. Saviour, Southwark - 27,177 1 —}|— ry — {| — 1 sy wee a 
St. George, Southwark ° 59,712 1 oo —j,- = i Bolt bee ia | Pa 1 
Newington - . -}° 115,804) — | —} ap—y] af =) S| =e] Pe 4g le 
St. Olave, Southwark : 12,7238; — | —| — 1 1/— 1 —|} — 1 | ae shoe 
Bermondsey - - - 84,682 1 so 1 a ie = 1 e4)) g Paap Rs, MM 
_ | Rotherhithe - - - 89,255 1 eT eee ee | eee El I =e po 2 es a 
2| Lambeth = - : e | 276,208) ° 8 Pr ay a) aE ety oa |) Bn te 
a Battersea  - ° : 150,558 1 1 >| A= 2 ee ae ey 1 1 5 B 
A | Wandsworth - |" 156088) Sf =P a Pa Pa ee ee ee 
| Camberwell - : © /°" 286,844 )° 2) —f B@ ] —y gy —] = fle] ag tie 
Greenwich - - - | 165,413 8 —|- — 3 1 1 = 1 —| = = 
Lewisham - - - 92,647) — —|— —_ i = 1 = el eee 2a 
Woolwich - . - 40,848 | — fe 2 ee bee ee ee fam P Sh ae aa pe 
Plumstead - - - 88,589 | — = 1 Se srt ks SE t= fewe So hi eee BS 
Port of London : . aa 1 =) = —}—]—-li— —| — = me 








* Totals of actual notifieations. = 

» Totals furnished by the Metropolitan Asylums Board of actual cases after correction of returns and deduction 
of duplicate notifications. : 

* Including St. Peters, Westminster (population, 235). t Including Middle Temple (population, 95). 
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ENTERIC FEVER—continued. 












































Weekly Statement, 2nd Quarter, 18938—continued. a for 
SS eee n 
May 20. | Mey 27. | June3. | June 10. | June17. | June 24. | July 1. iis a Sunitary Areas. 
: a a a n an a oO a 
eee DR Ke itil. ED a DR ee) OO 1 | Oo LA 7 
53 5 | 42 6| 34 7| 41 8 | 74 6 | 149 | 15 | 105 16 | 752 |110 | London. 
ct | — |} 44 |—} 8 | — |] 42 |— | 7 | — | 748 | — | 98 |—| 785) — | (Administrative County.) 
_ 1 }|— cea (aa (ao (Co 38 i/— 1 /— 14; 1 | Kensington. 
— |- k})—} — |= 2 ;— 20 2 1); - | — 9/ 1) Fulham. 
— j}— | — j—}] — [ l1i-r 1h esos 3 a 7 | 2| Hammersmith. 
ie 2 a yas p= 1 S| a 2\— 1 j|— 18 | 3 Paddington. 
2. |) | i = 1{;—| — 1 1 )}= 1 j— 12} 2 | Chelsea. 
Bid Beat 1 ae ee ee 2 -— 3 1— 1 |— |= 16 | 1 | St. George, Hanover Sq.* i 
2. Rh} — |—m] — f-} se Gi ma 38 }/—}] — | 14 | 2 | Westminster. 
— |e pe te] Oe es es et] RK Je 1 }— | — |= 1 | — | St. James, Westminster. 
a i pe 1 Y j=] i= fi 1, |= 6 1 19 | 4); St. Marylebone. 
— |— 1 y— Lyme Fe] ee] el 1j);— 5 | 1) Hampstead. 
aa | +8 ay a a Me Pa Fa es lt tO 2 45 | 5 | St. Pancras. 
i |— 1j—!| —/ 1 1 |—! 10 7 — 8 1 48 | 8 | Islington. 
5 1 6 |— aa = 2 t 3 [— i 8 | — 57 | 6 | Hackney. 
— |— | — FH] — Fe se te] ee 1 1; — | — 2| 1/ St. Giles and St. George. 
Bloomsbury. 5 
— |— 1ij—}| — j— Do ee eee 2|— | St. Martin-in-the-Fields.. . 
ee ee | OS Oe a eee =!) Strandit 
— |— 2)—} -—- J—] —]— 1 y}— 3 o/— Paes 2 8 | — | Holborn.t 
Bp ere et ea 1 j|— 5 |— 2 )— 2 |;—} 19 | — | Clerkenwell. 
4 i > 1)/—|-—- |— 1 j|— 1 |—] 13] 2) St. Luke, Middlesex. 
a 4 | rire t — f—] — FH Seal (ice | ee |p 6 | — | London, City of.§ 
2);—| — |— 1 |— 2)— 5 |— 9 |= 5 2 380 | 3 | Shoreditch. 

Beebe) aS ee me a ee ee tg ee | og |e egg | “9: | petnatiatace: 

m—{—-}| 2}-] 2 y—-} —t—] 1 JH] — |=] 2 | —b: 9] 2] whitechapel.y 

3 |— a a ee re Pa pea ee | oe 2|— 12 | — | St. George-in-the-East. 

Meee) ee | a ee ie AS Beg Pleat tg | gy ee Aegis 2s |i dimenouse; . 

ee E) = 1 a Brie aH + | 8g i] ge) lo.) |) orl sega ice | pemhd Old Town 

Be 3) ral ens 1 ie] hee le el Bo | os | ogg | Sh gon en | Popiar. 

I i Rati (ee CS a ns er rene ee (ee (ee 2/ 1 | St. Saviour, Southwark. 
aa Lj—-} — Fm] — JK] KH lS 4 2); — |— 7 | 5 | St. George, Southwark. 
— |— 1 Li 2 1 2 ;—{]— |— 4 1 1|— 12 | 3 | Newington. 

— |— fF — F— |] Kr Fe et es ete se Je ee 2| 2) St. Olave, Southwark. 

—j}-|] —j-! —F-} 242) 8 |—{| — |}—| 8 | —] 10] 1 | Bermondsey. 

ES ee ee ee 5 1p) iS pe 2 || Se 5 | 2] Rotherhithe. 

Meee sft blake @ by lta ba) es. 82) oe Leek ia tg lpaapeen 
Be) 4K] 2K] TH fea pe] ] Tea) 8 | 249s | -g | Batterseg, 

Hi a 24—h— | — 2 };— 3 |= 1 |— 16 | 2 | Wandsworth. 

— |— 2);—| — 1 3 | — 4 1 $ | — 4 1 27 | 5 | Cumberwell. 

oS | at ts oe ee 1;— 1 }— 3 | — 16} 1 | Greenwich. 

Ls ee ee oa eee See. 2+—| 4 1 2 |—| 10{| 1] Lewisham. 

—!—-|-—j}-j] 1/{/- 1 j|— 2+—{| 4;)/;—; 1 ]=— 9 | — | Woolwich. 

Se a oo tir} — {—}| — |—-j - 1; — |— 3 1] Plumstead. 

= =i a) One SS Be 2);—| — j— 3} — 1{j|—- 7 | — | Port of Londcn. 





_ t Including Gray’s Inn (population, ee Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 
Inn (population, 21), and Furnival’s Inn (population, 121). 


§ Includirg Inner Temple (population, 96). || Including Tower of London (population, 868). 





Sanitary Areas. 





London : - 


(Administrative County) 


(Kensington - : 
Fulham : : 
Hammersmith - 
Paddington - : 
Chelsea : : 

St. George, Hanover Sq.* 
Westminster - 
St. James, Westminster 


; (St. Marylebone 


W. District. 


od 
x Hampstead - : 
= St. Pancras - : 
-| Islington - . 
=| 


UHackney - - 


St. Giles and At. George 


pi Bloomsbury. 

z St. Martin-in-the-Fields 

a Strandt - - 

=| Holbornt - . 

§ Clerkenwell - : 

© | St. Luke, Middlesex 
London, City of§  - 
Shoreditch - - 

. | Bethnal Green - 
3 | Whitechapell , 
‘24 St. George-in-the-Hast 
A Limehouse - - 
P| Mile End Old Town 

Poplar - - 


St. Saviour, Southwark 
St. George, Southwark 


Newington - : 
St. Olave, Southwark 
Bermondsey - - 
4; | Rotherhithe - 
-= | Lambeth. - 
& J Battersea - ‘ 
: Wandsworth . 
Camberwell - - 
Greenwich - - 
Lewisham - - 
Woolwich - - 
Plumstead - - 


LPort of London - 


« Totals of actual no tifications. 
> Totals furnished by the Metropolitan Asylums Board of actual eases after correction’ of retiar 


of duplicate notifications. 


* Including St. Peters, Westminster (population, sai 





| 


Popu- 
lation 
(1891). 


4,232,118 


-— 


166,308 
91,639 
97,239 

117,846 
96,253 
78,599 
55,539 
24,995 


142,404 

68,416 
234,379 
819,143 
229,542 


39,782 


14,616 
25,217 
34,043 
66,216 
42,440 
37,583 


124,009 
129,132 
74,420 


45,795 


57,376 
107,592 
166,748 


27,177 
59,712 
115,804 
12,723 
84,682 
39,255 
275,208 
150,558 
156,942 
235,344 
165,418 
92,647 
48,848 
88,539 
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July 8. 
lig 
Or. IA 
962 | 13 
b6a ae 
if em. 
al 1 
1 malt 
2 seis 
1 aes 
a rf 
9 1 
7 ss, 
—— "E 
1 1 
2 =e 
= 1 
3 he 
9 = 
1 wnt 
4 2 
13 1 
i = 
2 a 
1 —s 
1 == 
3 2 
1 aa 
3 1: 
1 nf 
1 — 





ENTERIC FEVER—continued. 








Weekly Statement, 3rd Quarter, 1893. 


























July 15. July 22. July 29.4%, Augsd, Aug, 12.5% 
n 2) 2) wa wn 

Elals |@1%S ba besa 6a am 
80 15 | 64 8 |. -80 14 80 / 21 87 
78 —| 63 — 1" 79 +> evs — 1 83s 
L |} a1 ify [41 1 My he 

A ead flee le Lt Lg at 

8) om] io 8 la (eB) 4 te tell eel 
—/|—]/ 1]—-/] 1 2-; —| 1 

2} —f|-1} —f-—- | -}| —].—+ 1 

8 }-—|— }-—} 8 }-}--—} —| 4 
Lj-—fo-i}-—;-— |+--]-2].—-] 2 
— | —}-—'|-—f— |--}-— Hs jo 
— 1 ] 1 i == 1 == 1 
—_ — 4 — 2 a a 4 1 . 
1 1 3 — 6 == 2 gL 8- 
4 = 2 ae i 5: “== 2 a 6 | 
7 — 8 2 12 10 4 4 
— — eo — =] os as, a 9-- 
= [-] tl] |/- 2 + 2-2) ee 
1 1 1 — 2 —_ 1 1; — 

1 }|-—] 2! }.— |r— ae 
_— —{ — j— 2 ee 2 ae 

4 1 2 4 — 3 = 5 

6 2 2 1 — 5 2 3 

1 _ — — zl — 1 = 4 
= _ 1lij— = i - 1 

5 — 3 — 2 2 =e ake 

5 a! 3 | 1 3 _ 6 I ws 

9 2 8 —_ 13 16 7 5 
se ff EB tle [oe 1 ia 
pe aed a el ee ee th I 
= 1} —'| —|> 8 i} —-| — 
= — il = e— ee ee =A 
Ofc | EL a el te Be 2 hh ae ee 

4 Fistig te Sit +e eee 

1 — 4 — 1 1 — 1 

5 —_ 2 1 — t — 5 

6 1 3 —| — = 5 ae 9 

1 = i = 2 1 — 3 
Bas |B Jere fel de 





ns and deduction 
t+ Including Middle Temple (population, 95). 





= 
hj 


: 











ENTERIC FEVER—continued. 





Weekly Statement, 3rd Quarter, 1893—continued. | Totals for 
3rd 
Quarter, . 
Aug. 26. | Sept. 2. | | Sept.9/'| Sept.16. | Sept. 23. | Sept. 30. | 1893, Sanitary Areas. 


























|g Reet 
oO e 
2 | 1,057 205 | London. 
Beal 1,037 | —— | {Administrative County). 
3 : 3 14 2 | Kensington. 
— /!il iz 2 3 20 | 31| Fulham. 
met sd 2 3 2; — 1 1 20 4) Hammersmith. 
t 1; —-|j— 1 /— Cs £ 1j- 8 2 2\— 15 | 6) Paddington. 
SS eee ee Ce eee | 1/—| 4/]—/] 4/71] — | 2} 19) 51] Chelsea. 
we So Seas te i ges SE pees 1y;—| — 1 19 | 2/1 St. George, Hanover Sq.* 
1 )—-| -— | 1)/—-|-—- /- 24-1 — j—}| -|/l- 10 | 1) Westminster. 
a ee ONG ies 4 cee § nay 5 ee) 1) 1}/—-| —~|— 6 | 2] St. James, Westminster, 
ey La? Ol Se OR 2;—-}| Li/—| 4 f—} 1 |—| 8} 5) St. Marylebone. 
2)/—-| —/!—}| —}| 1} —}—-!| — |—} — F—-}| 1: |—] | 1] Hampsteaa. 
mee tale 4 Os Ste ee a TB eas Tai 4 50 | 8] St. Pancras. 
4 1 5 1 5 2 9 3| 10 1 3 |—| 6 2 70 | 12 | Islington. 
4 1 5 2 9 2 19 — 14 1 14 3}; ll —| 124/ 16 Hackney. 
ete) a DD ene je fh 1 Sa ft 2 FS ae = 8 | 3) St. Giles and St. George, 
Bloomsbury. 
sec ee Dasara b Memes ee | — |}—} — J—} — |Jwmp— yr 1 | St. Martin-in-the-Fields. 
a RE ls i ita Gs ene A See es SO ecmat Semmecdl| aga Smeal eas 3 | -- | Strand.t 
Oe a a a ee ea | — |—| — |—|] 1 2;—|—- 8 | 4] Holborn.t 
ee “ee | | By = £) 147-5 -2 1;/—/=— 18} 5] Clerkenwell. 
ee ee at 1 | i 7 et fee 1 1 1 1} 10| 8/1 St. Luke, Middlesex. 
= }—}| 1/-| = }—} — }-| — |}-} -— J-]} 2 f= 7 | — | London, City of.§ 
3 3 5 2 4 |— 4 |— 1 fs 2; 4};— 52 | 9] Shoreditch. 
pa} a) 2] 1) 1 t—} 8 | 4 | —] 8 | at. 2 |—} 86] 8] Bethnal'Grean, 
meee th | psi | fi 8 | Ss FP 8) 88) 41 | Whitechapel 
- Fa ee ee pS Se ee epee ok) ae George-in-the-East 
‘i De! 24-1 Si 18s fE1 ee Pal FOE ae ie 35 | 7 | Limehouse. 
2 2 8 1 5. 4 1 i 3 2 1 |—{- 53 11] Mile End Old Town. 
‘9 | 4} 8] 1] 10 |—]| 16 |-1} 19 |—} 10 | 2} 10 | 1]: 141} 951] Poplar. 
— |}—-}| — |—} 1 }-) — }—} 1 JH} — }—] — | — te 8] 1] St. Saviour, Southwark. 
2. | — 1 1 1}—! 1 2); — 1; 2 }—|> 1 |—4--12) 5 | St. George, Southwark. 
eee ar ee lS feng P=) a, [eed | ie) eee i9 | 22 | Newington, 
emernieere e  t  e  ee e B 1 |— 1} — | St. Olave, Southwark. 
1 1 23—-|] -—-j- 4 1 ae ey alae 11} 8; Bermondsey. 
eer fe ee fe Pn Pa = | ee | | Rotherhithe: 
pl He SH a pee rl fea] m@, Pa bo pt | Sopeae. | 29 | Lambeth: 
1 1 3 1 Lip LS) = 1f— 4 1 20 | 4) Battersea. 
£ 2 2 ee 1j- i ul 1 j|— 3 /— 1 |— 25 | 4} Wandsworth. 
: ees 4 (Og | Eg ey | tg) ee os | 1/ 2 }]—!] 1 |—} ©3839] 8 | Camberwell. 
4/1) 2 )—); — Ef os P= pA 8 2.2 5) ae ee ee 36 | 10 | Greenwich. 
3 2 1 4 Tee re a Na I 1 1 11 | 4 | Lewisham. 
a oy ee ee eee 3 | 1| Woolwich. 
1}/—}| 1}/—{} —] 1} 1 }—/ 1 J—] 2 |} 2] —]} 18] 2] Plumstead. 
2 Se: Ol ye ee cr | —} — ]— 7 | — | Port of London. 








t Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 
Inn (population, 21), and Furnival’s Inn, (population, 121), J 
§ Including Inner Temple (population, 96). || Including Tower of London (population, 868). 
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ENTERIC FEVER—continued. 
Weekly Statement, 4th Quarter, 1893. 
Popula- 
Damitenyeeean, tion | Oct. 7. |Oct.14| Oct.21. | Oct.28, | Nov.4 | Nov. 1. 
ie an al < Sea Se a OMNES. Le iBe e 
Mm i a wa! is] mn 
Sjalé(4/5 18 8 |A|S lal s 
} 

London = - - | 4,232,118 |293 | 9 | 96 | 21 98 | 36!) 7H | 272) 108 4 47 | 113 
(Administrative County) - | - - |>96|—|94)|—| 97 |— | 78 | —| 704 | —) 447 
(Kensington - - - 166,308 | 4/ 1}/—] 1 4 |— § |—| 14 3 3 a 

Fulham . - - 91,689 | 4);—; 4] 1 1 re 1 21— 2 3 

> | Hammersmith - - 97,289|—|/—| 1/—| — ,1] 4 ]—] 1 }4—]| 8 2 

= | Paddington - - =| M17 846) 1) 2) ov) 2ihe) =a) 2 ee 3 

6\Chelsea ss - : |) 906968 09] — | Blt Bi] e¢]) B)) 41 a wee 2 

= St. George, Hanover Sq.* - 78,599; 3);—| 1/.2) — j—] -— [= 1 |= 2 3 

Westminster ° - 55,589 | —|—| 4/—| — |— 2);—/—]— 2 3 
St. James, Westminster - 24,995 | 1} L{/—|]— Lili = 1 =e lee 2 2 

zs (St. Marylebone - - 142,404); 2;|;—| 8] 1 3 0/— ih hee 2 1 5 3 

2 |Hampstead- - -| o3mi6|/1/—)1/—| 8 |—/| 1}—|—|—-] 8 1 

%24S8t. Pancras - : pepo | ,) — Le bet Be bee 1) pad kel oo eee ee 8 
| Islington : : | gots) al = | Blo | 8) lee tt ol) 8, aoe LoD 9 
(Hackney - : «| p80 MAD 2198 18 leo pF Lad ly Bill eSaleme tt etal ae 28 
(St. Giles and St. George, 39,782 | —|—| 3|— 2) — Oo) eal) So Les 2 

<2 Bloomsbury. 

'— | St. Martin-in-the-Fields  - I4GNG a hh Se 1 |— 2 hy ee = 

3 Strandt - - = QBN | | me a | ee aS ea — 

qj yHolbornt oe) | | 84088} 1]—,—|-] 8 Lap 8H} alla] = 3 

= | Clerkenwell - : - | 66,216 | —|/—} 2;—|.8 | a2} — |—| +8 | 1] 6 4 

8 | St. Luke, Middlesex |: pes [hems] a3 ptt dA) | el 8) et ee oe — 

London, City of§ - - 37.583 | 1.) —}| 1) — 27;—| - |— Cf Ol eae | tins 1 
(Shoreditch - : -| 124,009; 3|—} 4] — 2);—/—- |— 34 le 3 2 

,; | Bethnal Green - ~ | ORO TS2. | Sel bee Be 5 |— 2 1 3 ef 5 6 

2 | Whitechapel| : ~ |, epepago) tel SOD fea at ge ee a 6 

4-4 St. George-in-the-East - 45,795 | 4) —|— |] — oS aS eee SS 7 1 

. Limehouse - - ° 57,376 | 6 | — 1 3 2 5 |}—| — | — 2 1 

Mile End Old 'l'own - 107,592 | 5|—j| 6| 2 6 | — 2 t 5 1 4 6 
{Poplar - - - 166,743 | 15)|- 1 1-13 |» 5 2 3 2.) 10, | — 6 9 
(St. Saviour, Southwark - 27,177; —|}—J—-}—}] —J-}] -}- Pee a 

St. George, Southwark - bO2: | —-| = 8 ie 1.|=— 1 be! = oh i 

Newington - - - 115,804 |—} 1} 3] — 1}/—| — j—| 6 | — 1 

St. Olave, Southwark - 12,723.) =| ho | ee ie Pe ee 
| Bermondsey - - - 84,682 | 1} —{, 1)— 21—] — j— ft 2 J 2 

. | Rotherhithe - - e $9,265 | — |}—}—/—| — j— | — |j—-} — JK] - 

3 | pameth A A | spree.) ak te | pak | oe A le et ey fe 

@ Battersea - - 5 150,558 4);—| 4|— 2);— 3 i— 2 1 6 

F |) Wandsworth , -| 156.942; 8} —|—] 2] 4] 1} 2)/—| 6 |—| 1 

” | Camberwell - : ~ | B95 S4d.|' 8) lest] Bile by A peeks a ee 

Greenwich - - - 165,418 | Qe) 1 j= let 3 1 4 | — 3 3 3 

Lewisham - - - 92,647 | - 8c) Ad (Se er hoe) oe ee ee 3 

Woolwich - - - 40,848 | — | — | — fe} me te ft oo hy tee 

Plumstead - . =| gebasso | 2.) — 1a ley eh le ee st Le 
Port of London - - — eel eet Bec et en a A Roe a! Sa 





























® Totals of actual notifications. % 
> Totals furnished by the Metropolitan Asylums Board of actual cases after correction of returnsand deducti 
of duplicate notifications. , 

* Including St. Peters, Westminster (population, 285). + Ineluding Middle Temple (population, 95). 
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ENTERIC FEVER—continued. 






















































































Weekly Statement, 4th Quarter, 1893—continued. Totals for} Grand 
- 4th Totals 
a ae Era | Dec. 16. | Dec. 23. | Dec. 30, pars "hv cae Sanitary Areas. 
. wb a aA Sh a a 
SB |S fen! oe tea Cie he eee fh) 2 a} oO +A 
24 188 | 24/ 118 | 33] 92 | 21 69 | 23 81 | 17 | 1,388 |258 | 3,746 |675 London. 
135 443 \-—»| 94 69 |—| 79 | — | 1,850 3,660 | — | (Administrative County.) 
1 5) — Set! 2 1 3 | 2 1 60 | 138 | 103 | 17 Kensington. 
9/4 Beek a age pe re |e ae ee eee eee 21) 9 61 | 17 | Fulham. 
6 eae Se: ae | wes 5 i 3 3 rN ge 68 15 | Hammersmith. 
4| 2 10) 2 oie oe Se 7. 2 5 | — 29 | 10 70 | 21 | Paddington. 
tit 64 2 Oo pet iss He 1 | — i 1 25 | 6 79 | 17 | Chelsea. 
3/114 | 9/1 1 2 1 1 3 |— 25 | 7 71 | 12 | St. George, Hanover Sq.* 
7 Pee a A sat, ae 1) Ba ee) TR 4 | Wasetaieene 
a —|— 1/—|; — Roe = a 1 |— 123 22 | 6 | St. James, Westminster. 
12) 1 7|— Sid 8} — 1 2 3 1 48 | 9 99 | 20 | St. Marylebone. 
cS ae hs ae 0S Sia oe SO Se A a) Or ae 36 8 | Hampstead. 
9/1 Gy. 2 Sid gs | — 5 | — 1 1 67 | 10 | 184 | 27 | S¢. Pancras. 
i-| 9 Ga Ae) LAS Scag a 7 | 4) 4 | 2) 105/18) 270) 47 | Islington. 
1k} 2 aus 130 S| at tt 2@ gah. Cg 1) 146) 27) 869 | 53 Hackney. 
2 | — 3} — Pe ee Pd ey a ER a 8S |G hve enya a ibe George, 
Bloomsbury. 
—;};}—| —|— NA Eeroed ey Oe (eal ie ee ee ss eee 6 1) St. Martin-in-the-Fields, 
eae Wiser ee) ee ee | or) oe Bae ae 19 1 | Strand.t 
3| 2 2) — Deg ee) ee ee ed et tear 40 18 Holborn.t 
=) PE 7 — Siete Sek ae ai Bae lh | 10 Olepteeeesine 
ee es ieee te ek yO 4/—| 82 | 12 | St. Luke, Middlesex. 
Eee died dee ee ga eam me At) OY eel 28 | — | London, City of.§ 
ait 2) 2 3 Ses GE: ae firma is Ga emt dip tame a”, SP. ORE) ER gr eee 
3 | — 741 Je fase ree ef ase” ee 32 ee ame ete ea Cady re ey teeny 
6) 1 1|/— —/ 1) — |] — 1 1 1 20| 5 85 | 8 | Whitechapel.|| 
7|— 1} — Be Be ee mee tho ao | 24) 1 47° 4) St. George-in-the-East. 
.) 4] AE a ee to ieee os a Saal eo ae lag Limehouse. 
7 | bok 4/— 8 |) 2: 1) 2/— 2 1 53} 9 | 151 | 29 | Mile End Ola Town. 
“Gi ees | LG | A 4 }4-SF 0 2 5 | — 7 + — | 2121, |r13 4.396 | 69 Poplar. 
f 3/—/; —|— 1|— 1-}—| —. | — 1 |— 8/7 21) 3 St. Saviour, Southwark. 
F Bh = 1j— 1j—} — |—J|-— 1} — | — IL e732 42 13 | St. George, Southwark. 
—l| 4 3) — BL ae el a 8 iL, | 20h aeigs 68. 13°) Nieiatone 
; (en ee ae eee Gener (eo ee See bre ee Pe lias 6 | 2) St. Olave, Southwark. 
on Dl mee) See Ee Se] de a og oe og LS ge] g Bermondsey. 
1|— 2) — BBP see ep He fee 7\°2) 27 | 8 | Rotherhithe. 
5 | — 845-2 1 2 4 2 2 = 2 )— 41; 10! 160 | 36 Lambeth. 
4-2 5] .2 0 | — 6 2 1 1 4 | — 57 | 9} 180 | 22 | Battersea. » 
6 | — 91 U4 4| 1 L-|—|— 4+ 3 | — 43} 6 | 115 | 18 | Wandsworth. 
hel tie Sim ee eae EE BP ae eeiieci4e | 27 | Cambenwelh 
ae fror | i8 YB) |e let fes-| el e+ + |g) te agile’ ria | 99°} Geoonweient 
eo ii) ma —;};—} — 1 1 1 2 ee 14, /°"8 45 | 9 | Lewisham. 
1/— 1)}— 8 |i 1 I 1 5} — 1 |— 13) ete 29 | 5 | Woolwich, 
i |-4 3 ok Dp | Leek 2 i = = ee 1 20] 5 43 | 11 | Plumstead, 
so ro 1 dee: a ee a ee ee 2|— | 17|— | Port of London. 








y+ Including Gray’s Inn (population, 253), Lincoln’s Inn 
3 urnival’s Inn (population, 12 


Inn 
Pee e (population, 96). 


(population, 21), and 
neluding Inner Temp] 


@. 82300, 























ena 27), Charterhouse (population, 136), Staple 
1). 
|| Including Tower of London (population, 868)... 


x 
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SIMPLE CONTINUED FEVER. 
















































































Weekly Statement, 1st Quarter, 1898. 
Popula- | __ 
Sanitary Areas. tion J ' 
an. 7 Jan. 14. | Jan.21. | Jan. 28. Feb. 4. Feb. 11. 
(1891). Oe) CER: RAL ES: F/R NES Tees 

z D n n Hn wn 

Si8|é pals +a+s+h| Spa] ss 
London - - - - | 4,232,118 | 76 — 3 — si 1 2 —_— 6 1 
(Administrative County) - | - -| 6 3 — 2 — 2 _— 6 = 
(Kensington - - -| 166,308) — —|— }—}| — = ae og 2 
Fulham - : - 91,63¢ | — ee AW ees ae. || ey ite 2 eo Tl in. ee fe 
+ | Hammersmith - - 97,239; — | —}| — | —| — | —-}| — | —-}| — |] - 
£ Paddington - a sl aya A YT Se ee ee ey Sea ew ae 
Q | Chelsea - - - 96,253 | — Se ee a ~ te aed saat as. 
= St. George, Hanover Sq.* - 78,599 | — —| = —| — 1| — —|; — — 
Westminster - - 55,539 | — —| — es, ees a tau. nee (Bd - 
St. James, Westminster - 24,995 | — —|-— —| — ocaay te a oe aS 
(St. Marylebone - -| 142404) — | —| — | —f — |} —| — | t~-] 1 i 
5 Hampstead - - - 68,416 | — —{|— —— | .— a) oe s- 
£4 St. Pancras - : _ k ogg 37a | — | j= PH-h— 1H) KH | Seba Te 
5 | Islington - : oP gg 6 ae 21/2 ee ae Be ae) eg ae 
7 (Hackney - : 5 ogoriiedly Fs i) laces fee Ree eat tees ened ees 
(St. Giles and St. George, 39,782 | — —|— —{| — —| — er oe a 

Bloomsbury. 

Silehwarineeite Meigs - | Uy =) SS) ah ee a ed 
“a | Strandt - - - 5,917; — | —| — | —| — | —|} — | -l- ] 
A 1‘ Holbornt - : - 3410439 —— —| — —| — ae =a = 
£ Clerkenwell - - - 66,216 | — as Wii ara Oat: re teal ee 1 —|— — 
8 St. Luke, Middlesex -)" gga Sf TS Pe ey Se 
London, City of§ =< - 37,583 | — ce —|— —| — —| — — 
Shoreditch - : - 124,009 | — —|— —| — —=| = ea ss: 
Bethnal Green - a OOM Soe = =| = —| — = et \| Mp — 
EF Wintecnapenye ee Pent. I pay) pe ed Ce a ene ee 
$ St. George-in-the-Hast - 45,795.) = eo —| — —| — —| — — 
A Limehouse - Spit Re Si510| = — = —| — —|— == | = 
ei | Mile End Old Town . PAl07 5020 —|o— —|— | eS | oe = 
Poplar - : ~ | REBT48eH -— <= i. aL —|— _ BT —|— — 
(St. Saviour, Southwark - Shiver tial indies —|— —{| — —| — — 
St. George, Southwark - Bote = no ame —|;— ae ae —| — = 
Newington - - = ler 16 804n Pe — — | —| — —|— —|; — —_ 
St. Olave, Southwark : 12-728ai6 = = —|— —-|— —| —- — 
' Bermondsey . : 843682) ai —| — —|— —| — _— 
| Rotherhithe : “te 39,986 |) — fb fee SP ae St ae ee pee 
3 Lambeth = - - - 275,208" |— a i i —| 8 = 
$4 Battersea = - : 150,558 5 — 1 —|— a = =} — 
& | Wandsworth : 5 preupeede = foes fede Se et jae’ eri fie | ee 
a | Camberwell - - - 235,344) — aaa sa — —-| — —| — = 
| Greenwich - - -| 165,413 | — ees ie: Seal Oe se — 
; Lewisham = - - - 92,647" (0 i= i = —|—|;r-j—- — 
Woolwich - - - 40,848 | — =) —|—- —-{|— —|— |— 
| Plumstead - ” - 88,539 | = co az —| — —| — — 
Port of London - - — — il lees ee pm inie, eg es ae —|— — 











a2 Jotals of actual notifications. , : 

t Totals furnished by the Metropolitan Asylums Board of actual cases after correction of returns. and deduction 
of duplicate notifications. ; : ; 
* Inelnding St. Peters, Westminster (population, 235). + Including Middle Temple (population, 95). 
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SIMPLE CONTINUED FEVER—continued. 





Weekly Statement, 1st Quarter, 1893—continued. 





or 


Feb. 18. | Feb.25. | Mar. 4. | Mar. 11. | Mar. 18. | Mar. 2 


April 1. 





Totals for 
1st 
Quarter, 
1898. 





Cases. 
Deaths. 
Cases. 
Deaths. 
Cases. 
Deaths. 
Cases. 
Deaths. 
Cases. 
Deaths. 
Cases. 
Deaths. 
Cases. 








Deaths. 


Cases. 





| Deaths. 





Sanitary Areas. 





bo 
| 
=>) 
| 
coe 
| 
| 
| 
is) 
| 
bo 
| 
fe 
bs 
























































a a a cele 





ise) 
Go 
w 

















London. 


(Administrative County.) 


Kensington. 

Fulham. 

Hammersmith. 
Paddington. 

Chelsea, 

St. George, Hanover Sq.* 
Westminster. 

St. James, Westminster. 


St. Marylebone. 

Hampstead. 

St. Pancras. 

Islington. 

Hackney. 

St. Giles and St. George, 
loomsbury. 

St. Martin-in-the- Fields. 

Strand.t 

Holborn.t 

Clerkenwell. 

Si. Luke, Middlesex. 

London, City of.§ 


Shoreditch. 

Bethnal Green. 
Whitechapel.|| 

St. George-in-the-East. 
Limehouse. 

Mile End Old Town. 
Poplar. 


St. Saviour, Southwark. 
St. George, Southwark. 
Newington. 

St. Olave, Southwark. 
Bermondsey. 
Rotherhithe. 
Lambeth. 

Battersea. 
Wandsworth. 
Camberwell. 
Greenwich. 
Lewisham. 

Woolwich, 

Plumstead. 

Port of London. 





t Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), 
nn (population, 21), and Furnival’s Inn (population, 121). 


Charterhouse (population, 136), Staple 
§ Including Inner Temple (population, 96). i| Including Tower of London (population, 868), 


x 2 
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SIMPLE CONTINUED FEVER—continued. 


Weekly Statement, 2nd Quarter, 1895. 










































































Popula- = 
Senitenndgeas, lation | Aprils, | April1s. | April 22. | April29. | May 6. | May 18. 

ASO Me : 

; ia 

: : 
London - - - - | 4,232,118 call 

(Administrative County) - — by | 

( Kensington - - _° 166,308 | — 

_ | Fulham enadtin’ - 91,639 | — 

3S Hammersmith - - 97,2389 | — ay 
= | Paddington - 3 - |; 107,846!) — 
©} Chelsea - - - 96,253 | — 
S St. George, Hanover Sq.* - 78,599 | — 
Westminster - - 55,539 | — 
l st. James, Westminster - 24,995 uf 
(St. Marylebone - >| 142,404 | — 
‘5 Hampstead - : - 68,416 | — 
24 St, Pancras - : - |. 984879 | — 
A eines - - r | 819,148 :) — 
7 | Hackney . -| 999,542 | — 
(St. Giles and St. George, 39,782 | — 

Bloomsbury. 

2 St. Martin-in-the-Fields - 14,616 | — 
‘E | Strandt - - 25,217 | — 
AY Holbornt - ' -| 34,043 | — 
Clerkenwell - - . 66,216 | — 
“Ia Luke, Middlesex : 42,440 | — 
London, City of§  - - 37,583 | — 
Shoreditch - - : 124,009 | — 
: Pies Green : - 129,132 | — 
= | wv hitechapell| - - 74,420 | — 
“a 4 St. George-in-the-East —- 45,795 | — 
© | Limehouse. - . : 57,376 | — 
Fa | Mile End Old Town -| 107,592 | — 
Poplar = salen - 166,748 | — 
(St. Saviour, Southwark — - Dig hide.) <2 
St,, George, Southwark - 59,712 | — 
Newington - - - 115,804 | — 
St. Olave, Southwark ° 12,723 | — 
Bermondsey - - 84,682. | — 
, | Rotherhithe - - 39,255 | — 
2| Lambeth — - , - | » 275,208 | — 
Battersea .- - - | 150,558. | — 
A Wandsworth : + | 156,942 | — 
p Camberwell - - - 235,344 | — 
Greenwich - - - | . 165,413.; — 
Lewisham - - - 92,647.) — 
Woolwich - . - 40,848 | — 
Plumstead, - - - 88,5389 | — 
Port of London - - = = 

















@ Totals of actual notifications. pe 
> Totals furnished by the Metropolitan Asylums Board of actual cases after correction of returns and deductions: 
of duplicate notifications. = 

* —— St, Peters, Westminster (population, 235), + Including Middle Temple (population, 95). 
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SIMPLE CONTINUED FEVER—continued. 





Weekly Statement, 2nd Quarter, 1893—continued. Totals 
2n. 


| Quarter, : tea 
May 20. | May 27. | June3. | June 10. | June17. | June 24, | July 1. 1893. eee 


ie ; ee 
| A ‘ ; 











4 | London. 


— | (Administrative County.) 


— | Kensington. ° 

— | Fulham. 

— | Hammersmith. 

— | Paddington. 

1 | Chelsea. 

— | St. George, Hanover Sq.* 
1 | Westminster. 

— | St. James, Westminster. 





— | St. Marylebone. 

— | Hampstead: 

— | St. Pancras. 

1 | Islington 

1 | Hackney. 

— | St. Giles and St. George, 
Bloomsbury. 

— | St. Martin-in-the-Fields. 
— | Strand.t+ 

— | Holborn.t 

| — | Clerkenwell. 

— | St. Luke, Middlesex. 
— | London, City of.§ 


— | Shoreditch 

— | Bethnal Green. 

— | Whitechapel.|| 

— | St. George-in-the-Hast. 
— | Limehouse. °. 

— | Mile End Old Town. 
— | Poplar. 























— | St. Saviour, Southwark. 
— | St. George, Southwark. 
— | Newington. 

| — | St. Olave, Southwark. 
—— | Bermondsey. - 

— | Rotherhithe. 

~—— ; Lambeth. 

— | Battersea. 

— | Wandsworth. 

— | Camberwell. 

— | Greenwich. 

— | Lewisham. 

— | Woolwich. 

— | Plumstead. 

— | Port of London. 























; : . t Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 
Inn (population, 21), and Furnival’s Inn (population, 121). : ; 1 ahs 
§ Including Inner Temple (population, 96). || Including Tower of London (population, 868). 
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SIMPLE CONTINUED FEVER—continued: 

















Weekly Statement, 3rd Quarter, 1893. 































































































Popula- een supeenacn ie at aeenallenaoee 
pemitneymieas: = July 8. July 15. | July 22. | July 29. | Aug. 5. Aug, a0. 
(1891.) 
. a ; A ; Ba ‘ a 4 ab 
; =) = oO | A 'e) = 6) a é a § a 
London - ; - - | 4,282,118 | 38 | —| 6 1 4 | —| 8 11° S 2; 4 1 
(Administrative County) - _ 3 — 6 4 =e = 5 oo 2 wa 
(Kensington - - E 166,808 | — —|; — —| — ort, Fees ae te = 
; Fulham : - - 91,639 |. — —| — —;}; — Se ee eng ee = Fa = 
‘° | Hammersmith - : 97,239 | — —-j; — —| — ol es eS he - = = 
4 Q Paddington - : - /¢ 197,846 | = Bat ee = 1 es 2 > _ 
@ | Chelsea - = 96,2538 | — —| — ap pes 14 ae Bed it Ss he ee = 
= St. George, uaeahes Sq.* - 78,599 1 —| — i a ae) TE = as 
Westminster - - 55,539 | — Se Tce =) re ee eal Eas = Se a 
St. James, Westminster - 24,995 | — —| — —| — a oe cp eee a ae a3 
ys (St. Marylebone - : 142,404 | — —| — —}; — ee i Pee sew Eads A Jake ee =e 
= | Hampstead - : - pemiGy <= SS ae ee ee es Be ee ed ee 
ad St. Pancras - * S 234,379 | — —|; — alee oe Easel ee Bh T oe eee = 
A | Islington - - - 319,143 | — —| — 4 es 2 cae cc ie> A me _ 
@ (Hackney - : = | BaD me ek ee a ee ee tL a eee 
“St. Giles and St. George, 39,782 | — —| — —| — 5 SSF | 
4z | Bloomsbury. 5 ae, = ee 
‘(| St; Martin-in-the-Fields -| iaeie| — | —| =) =] 2) 2] 2 le] ek | ee 
a \Strandt — - . atl ai ccc) Ree Gene! Geet Mee ace ee eee 
—q } Holbornt “ - - 34,043 | — =i —}; — —| — fosceg ye = eee _ i 
= Clerkenwell - s 3 CROiG | os Looe et ie ee Set | ge ce See Bee : 
& | St. Luke, Middlesex | PARARO.) cm Ee he ae | yd) Se 
(London, City of§  - - Os ac ca fae Mae ea eh Bien ibid 
( Shoreditch - > - 124,009 | — —{ —|; — oS a ea a Sh ee “= : 
_: | Bethnal Green - -| 129,182 | — —| — a ween} ? oe = 1 ae ee _ = 
= Whitechapel|| E - 74,420 | — —|; — =a) age re = = Ae 4 
24 St. George-in-the-Kast 45,795 | — =| —| — ae | =) o~ Hee % ; 
3 Udnehotisesncnkt |} > |. “SYBIG |e | = be a] Se 
Mile End Ola Town Ser teak ecstacy ae Se ells dere ey aw } 
LPoplar - = 5 166,748 | — lee —; — =e 1 
St. Saviour, Southwark - Wakes | —}— —}; — oe | Tee 
St. George, Southwark - 59,712 | — —|— —|{| — at | les 
Newington - : - |. 115,804 | — —|— —|— a 8 i 
St. Olave, Southwark - 1723 | = —|.— —}; — at) C8 
Bermondsey : = 84,682 | — = |e | i a Taehll Tee 
a Rotherhithe - 39,285 | — —| — —| — ie 
-= | Lambeth = - . - | 275,208 Le 2 i 3 =f 1 
“2+ Battersea - : - f T50,B6B | oS ee ee a ae 
e Wandsworth - - 156,942 1 — 1 —-|; — etl! hos 
Camberwell - - - | 235,844) — —|— —| — a 
Greenwich - = -| 165,413 | — —| — a ee a ah eee 
Lewisham - - - 92,647 | — —|— = Be igs SO 
Woolwich - - - 40,848 | — Fone age ae Nines SE. soe ta 
Plumstead - - = 88,5389 | — 4 re ule ea oe 
LPort of London - - — — = | peamih aes ee Oe 























a Totals of actual notifications. 
> Totals furnished by the Metro 


of duplicate notifications. 


politan Asylums Board of actual cases after correction of returns and deduction : 


* Including St. Peters, Westminster (population, 225). 





t Including Middle Temple (population, 95), 


Aug. 19. 


Cases. 
Deaths. 





Weekly Statement, 3rd Quarter, 


Aug. 26. 


Cases. 
Deaths. 


Sept. 2. 


Cases. 


Deaths. 


327 


’ SrmpLE CONTINUED FrRVER—continued. 


1898—continued. 











Sept. 9. | Sept. 16. 


Sept. 23. 


Sept. 30. 





Cases. 
Deaths. 
Cases. 
Deaths. 
Cases. 


Deaths. 





Cases. 


| Deaths. 


Totals for 


8rd. 


Quarter, 


1893. 
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Deaths 
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London. 


(Administrative County.) 


Kensington. 

Fulham. 

Hammersmith. 
Paddington. 

Chelsea. 

St. George, Hanover Sq.* 
Westminster. 

St. James, Westminster. 


St. Marylebone. 

Hampstead. 

St. Pancras. 

Islington. 

Hackney. 

St. Giles and St. George, 
Bloomsbury. 

St. Martin-in-the-Fields. 

Strand.t 

Holborn.t 

Clerkenwell. 

St. Luke, Middlesex. 

London, City of.§ 


Shoreditch. 
Bethnal Green. 


| Whitechapel.|i 


St. George-in-the-East. 
Limehouse. 

Mile End Old Town. 
Poplar. 


St. Saviour, Southwark. 
St. George, Soutl wark. 
Newington. 

St. Olave, Southwark. 
Bermondsey. 
Rotherhithe. 
Lambeth. 

Battersea. 
Wandsworth. 
Camberwell. 
Greenwich. 
Lewisham. 

Woolwich. 

Plumstead. 

Port of London, 





+ Including Gray’s I 
Inn (population, 
§ Including Inner 


nn (population, 253), Lincoln’s Inn 


21), 


and Furnival’ 


Temple (population, 96). 


s Inn (population, 


(population, 27), Charterhouse (population, 136), Staple 


121). 
|| Including Tower cf London (population, 868), 
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yoo tees tion | Oet.7. | Oct.14.| Octe21. | Octe28. | Nov.4. | Nov.11. | Nov. 18. 
(1891). ph rE pe aE 
ge Bee | Se lee lob) Ee ee | eee Le | A 
2/8|3/8| 218| 2/8| 2/8) 2/8) 2/8 
D/A }O]A iS) A i) A oO = oO = ie) = 
London - - : - | 4,282,118 | 97) —}] 8 }— 6 iL. 6 1 4 1 7 | at Che hae 
(Administrative County) - | - =f byl —h 7h 4 \—- 6 4 \|— y | — = 
Kensington - - - 166,808 |— | —4— }— | — fH] —- Le 1ij— 1j;-— 2 
Fulham : ahs “ 91,689 ;}—}—|/—|/—!| — j—}]-— }—-} — Jt} — dam nH 
% | Hammersmith = - - o7aee | lS. | ae ee SS] Ss eae aS 
£ } Paddington - -| 117,946);—)/—}/—!|!—] — }—}| — |—| -— }—-} — | -] Tye 
& | Chelsea = . . 96,258 |—|—} 1/—| — eet es le ee ee eee 
= | St. George, Hanover Sq.* - 48,5000 | 4) = oe a ee er eS ee 
| Westminster - 5 55,589 | ~| —-—|—]}] — |—-| — J—-}] — J—-}] =~} -] — I] 
LSt. James, Westminster - 24,995 |—|—{/—|—}| — }—| — |—-| — !-}] ~ J -] -—- I] 
me St. Marylebone. : - 142/404 | — | —4 = lS | oe a tim} — jer} re le 
-= | Hampstead - : - ogee Ps) — ee ae eS) ee eae 
“22 St. Pancras =" - <<) geet a! bt he Po ee Pe) SP a) a ee 
A Islington = - - «| SC19A48 =) S| 5 ee es ee 
A (Hackney - - -| 2929542/—}/—}/—}/—|] — |—}| — |—-| — J—-} — 1-1] -4]- 
St. Giles and St. George, 39,782 | —|—}|—}—|]— |—-}| — |—-| — }-i -—}-}] - I 
eC ( Bloomsbury. 
= re adielaleiiig | sae) 2 LS ee ee SS eee ee 
& | Strandt - : . op ete) —) Bi a Po te a SS a ee eee 
31 Holbornt - “ . et rc igs aah ame Mag WA mad Cie St Sak Wee, ana? sxe? PS 
€ | Clerkenwell - - - 66,216 | —| —| —|—]}]_— L—}] — t—-] — fm] pyr] Hye 
& | St. Luke, Middlesex : 40,440 | — | —|—|—| _— |—4i.— |—} — |-}] — J-}] -—T[- 
London, City of§ - - $7,588 |—}/—}—}—|].— }|—-|]— -—-}] — Jom} mec ct 
(Shorditch  - - a 124,009 | —-| —}/—}—]} — |—f — |—}| — |—-] — |-] -[O- 
_ | Bethnal Green - «|| SUZOS 32 f Sd —-sheeoe Le a ea Se oS 
& | Whitechapel| 5 et pee bag eee ee ee a eR ee 
‘a 4 St. George-in-the-Hasi —- 26106 ae Le ee ee a a 
© | Limehouse - - : 57,376 | —|—}—}—}] — |—| — |—] — |}—-} — | mt eK Ie 
a ae End Old Town -| 107,592; —}—}/—|—} — |—| — J—-} — J} m—} — JH] KH te 
Poplar : 5 -| 166748/ 4|/—| 8) —] 2 |—}-1 |—]} 2 J—} 2 l—-}| —{- 
(St. Saviour, Southwark - 27177) — | ape fam tom te ee te on eas laa eK 
St. George, Southwark = - sovig ) es) ey ey a ee a eee 
Newington - : - 115,804 | 2) — me ee ed eee a a a Se eae 
St. Olave, Southwark - 12,7238 | — | —} mia] — be tee Le a ea ae 
Bermondsey - - 84,682 | — |—|}—|—] — J—l]i— f—-l} — fom em em cr 
_ | Rotherhithe - - - 39,255 | = — b= at ee LO Lo ee ae eS 
S| Lambeth - é -| 275908) 2/—}—p—] 2 |—} 8 Lal — |—| @ f— pS ee 
3 J Battersea Mownstecl | | 10,588 |—|—) [=] 2 (=) 4 | ta ei Pe 
= ; Wandsworth - «| 569485. ee ae ae ae er a 1|—- 
“” | Camberwell - . - 935,344) 1)/—}—|—|— j—-ji.— |—] — Joml om yor] em yo 
Greenwich - - - 165,418 |} — |— | 2Dh— fem beaten fae ce cd od eae ae 
Lewisham - - - 92,647 |} —}|—}—|—] — |—} —.}-] 1}/—{/—!| —|{- 
| Woolwich - - - 40,848 }— }—-}|—!|—|] — |}—|}] -— | -— 1/—|] — 1;/—-)jJ— 
Plumstead - - - Ba y0o 4 | a LS eS eae a eer eee 
re. of London : - — <5 foe ream Uren | gear 2 le ee a EE ia gm eta en bee ea 














2 Totals of actual notifications. ; 

» Totals furnished by the Metropolitan Asylums Board of actual cases after correction of returns and deduction 
of duplisate notifications. j . ae Maas 
* J cluding St. Peters, Westminster (population, 235). + Including Middle Temple (population, 95). 
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Weekly Statement, 4th Quarter, 1893—continued. Totals for| Grand 
4th Totals 
Nov. 25. | Dec. 2. Dec. 9. | Dee. 16. | Dee. 23. | Dec. 30. ieee Bere . Sanitary Areas. 
oO }ATO |A}] O&O i OL he. f Os kale @ = Selo | A Oo 1a 
og lea ge eg bee | ay. 097 | 98-| London. 
? a ie Bs 4-|—) 72 3 8 % | — | 206 | —) (Adininistrative County.) 
eg tots Met eet tia 1|— Loi) Se 7 |—j| 11 | — | Kensington. 
We) eS See ea ee ea 1 |) = 6 | — | Fulham. 
SS re Ns eh no eg 1 Q-| — | — Ee 1 2 2 4, 2 | Hammersmith. 
aE ee nt ee Hoe Sere ee ee ee eke L |= 6 | -- | Paddington. 
ee mee een ee we ee Silt ele, cee Hee Loe ee 1 il 1.| 2] Chelsea. : 
ee ee ae Pe pe hfe ee te ee el ee ee 2 2 | St. George, Hanover Sq.* 
a fi re ee ee eee ell ie 1 | Westminster. 
Bie ee if Re ee Pe ee ae Pe | a tte Af 8 1 | St. James, Westminster. 
sm Ng | SS NT my ae ica a es 1/-— 3 1 | St. Marylebone. 
Eee ae pe ae ee se SE le tf = Cae 3 | -- | Hampstead. 
cr re el (ie eel al 3 | — | St. Pancras. 
ES = 1 Po} me pam] eS er Oo 8 Islington. 
te ee 5; a ali ly pee Ie) i-=- hose Se 2 |— 7 1 | Hackney. 
Bee ay te ee ee aS he a eo A aE = FL St Giles and Sta cieeree. 
Bloomsbury. 
ee ope eee Se Oe ee ee ee ee OC 8. latin piee Fields: 
ee es a St ee ee ee ee a el elgg | -2 | Sitramdat 
ES RR eR a ee See a a Sip an ee ee eee ae ee | ed ey 2 | —| Holborn.t 
iy eg me em ae a ee oe ee ee ee a ee eee ee 1|/— 8 | — | Clerkenwell. 
Bel Eg eet | Sg ee es a ee Ge ae eed pd ee 1 | —| St. Luke, Middlesex. 
PS et a ee a ae ee a ee a eee in ey i 1 | London, City of.§ 
YA i, SR cae So es Lies eee ee ae i |= 4, 1 | Shoreditch. 
Beh ee a hed es tee gy bel 2 |.— |, 4 |— | Bethnal Green. 
A ee ye mer fe ae a eT ee oe ft el em J el eee ot | Winbeen ape lay 
Dhete boty fe he ed ee ee ee | th al Sts Goeorgs-an-the- last! 
aa og vat Se eB pe a gr 1)/—} — |}—}| — | - Eis 1 | — | Limehouse. 
Birt ae ee ee ee Se ee ee ee ee et content =| Mile Hind Old Town. 
Bt ee ee ee peer eh ar ae EG Hie ie. | | Poplar, 
Bee te pe ee ee be Ne ee ee ee Tee et oe | St Saviour, Southwerie 
re ee ey es te ee Pe ee a ese 2. | — | St. George, Southwark. 
yk ye eh ee ee ee a see ae pet LS ee i eds | | Newmeton, 
ete tr | ae eee he ee ee be Le me ee | eee) | Bt. Olave, Southwark, 
ep et ee ee ier | = | Bermondsey, 7 
8 ee. JT joepme tH SS | Ee 14-- 3) 3. | — | Rotherhithe. 
ran Ce ees 3 )/—-!-j-] - le 1-—/ —-/ 18 1} 63 4 | Lambeth. 
ere | oe ph PS SS ese 2 |— 9 | — | Battersea. 
eee a he hy 5 oe es a 3 \|— 6 1 | Wandsworth. 
ee ee Pe fe ee ett ee ees 1 5 | — | Camberwell. 
Mepmetye  s B  ee fmd piel” 1 Greenwich. 
ee pi a a fa ed ee fe | ete Gearon 1 | Lewisham. 
ee ee ba he get et em 1) | yee]. 1 |, Woolwich. 
er st ee fers Fe tek hed ee) ees | fae fee rel at ee 3 | — | Plumstead. 
ee me | fee reall te] et fee el eel em merges] = Port.of endon, 














t Including Gray’s, Inn inoalation, 253), Jiincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 


,and Furnival’s Inn (population, 121). ; 
Bo eo Encluaine oe Bamiple (population, 96). |__| Including Tower of London (population, 868), 
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Weekly Statement, 1893. 

Popula- * a ae a nae es | 

Sanitary Areas. lation |S elaine os a a: a a 33 3 ns ef 

ae I H Se, aS ‘| ob > Db >, 2 i) 

(1891). Si 2|s|s |e = ie & § & é 2 E | E 

Reiicl . | 2 eat gale 2 ee a a 

are SISIEIS/S(S1A/S/ElS/AlS1S1A1S1 4 1s 
London - : a | POOR 18) 2 ae) AP be Oe delet, Da ae 
(Administrative County) - | - EO eae faa Male ee PY acca ee Me ee i ON A - g 
(Kensington - . |~ 168,808 | — | — | —| —)— | —] —- |= JH fete = 
Fulham - - . Tey! el aa Pi I a 1 act ei aa Wt ae ie eee A 
3 Hammersmith - - GBsO = | eh bape | eS eR 
5 J Paddington : _| uy7s4e}—}|=—|—}—}—]—]—] 24-4 -}H— f= 
A \Chelsea - 4 ¥ 96,933 |= b= | — | — Pe fel ae le ep et ete 
= St. George, Hanover Sq.” 78-809 |e | — fae} fe po a ee 
| Westminster : = 55,589 | — | —}—|—)/—}—|-—!l!—-|-1i-|- | - 
LSt. James, Westminster - PAGS) | = | |) | eae Spe Pe 
3 St. Marylebone - se A Se he ee ede Se = 
-= | Hampstead - . | ese | =| — | SP pe ee ee te a 
4 St. Pancras : : 234,879 | —|— | —| —|—|—-} - 1 eae ag OE 
A Islington - - - 319,143 )— |S me eae ee Se le 
A Hackney = - | gage | ee a ee ria 
(St. Giles and St. George, 39,782)| —| —}—|—}—)—}—loml elated 

.: | Bloomsbury. 
3 | at, Martininsthe fields - (166m |) = | =] — fp pm ae 
2 | Strandt - : Se eee ee ee ae ery Peg ee mee Bee ao = 
ql Holbornt - - = 5543) || be es a SaaS 
= Clerkenwell i A GEE =) | a a hee ae ee ee 
& | St. Luke, Middlesex - soles | == | = | | ae | oe a 
London, City of§ - : ayes |= SS Sh Se ee Se Poe 
(Shoreditch - . | 1942999 | S|) SR ee ae 
a Bethnal Green - = 199189 |=— | = bn) ae ee 
‘3 | Whitechapelll - - 744ob | | ae 
24 St. George-in-the-East - a6Hon | =) =) 4) —4-— pe | = Py) 
A Limehouse : J Baie oS ad | ee 
Fl | wie Maa Ola Tee Lt toreea =|] SB] — | a) St) || Slee 
Poplar E - . 166.748 | Ss) Se Se ee) ee ee oe ee 
(St. Saviour, Southwark - iis i meal: em eae ee te | es | ee Nee ee 
St. George, Southwark - 59,712) —|—|)—|—t— toi a iat ei ol ci 
Newington - : 115,804 |) 4 ep ee) Se 
St. Olave, Southwark - 125495) |) | pa a ae 
Bermondsey - a sa6g2 |= | =| = st Se aed 1 les 
as Rotherhithe - - 30.955 |'— | S|} — ba a be me ee pe de 
-= | Lambeth - - -{ 945,008) —|=—|—)—}—}—]e|mlmpe ie 
“2 4 Battersea - e - 1sobes | |) a eee ee ae 
x | Wandsworth - - heh ue Aiea Mom Nae n hace bag 6 ae Came Oe Ls ihc 
Camberwell - - Oe id | i 6) aaa Pe ih ev gee hc | 
Greenwich . - | 165,418|/—{)—}—|]—}— polar lo BI SF ge 
Lewisham - : - 92.647 \— | — | — | — eee eae ae 
Woolwich - “ - 40'848-.— | | — ee ee eS 
Plumstead - - 98,589 | —|—|—|—}—ym importa loi cto 
Port of London - - _ —}—}—)—)— } —  — |} — | — | — | HK te 
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® Totals of actual not? fications. 7 ; 
> Totals furnished by the Metropolitan Asylums Board of actual cases after correction of returns and deduction — 


of duplicate notifications. . ¥ 
* Including St. Peters, Westminster (population, 235). + Including Midd!e Temple (population, 95), 
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Grand 
ae 4 é SP as ae 2 3 : Bes Totals 
ages el Se Bes | Sl a @ [a | S| Bases ah Sanitary Areas. 
Waco) bal Ps | ep | |e ee Set os | el > se) 6 tas as 4 
Sage isia| F/ S/S582)815) 5) & | 8) 8 |E*SA} i808 
xe CGiliPiPidaia2la @ |O|4/4 A A;Alg @ 
: un . : ) w n a 
BIS slslslslslalslsidiSlal/SlS/S§la| sia: 
8 Seles Pets oe Shea iaeo ob EE kD. | 25) eb | London, 
4) 4 3| 8 GNIEH Foleo 4.\ 4.| 6 26 | — | (Administrative County). 
SN fim ftp ee il ee ee en | | Kensington. 
Nee i RN ie gi ag a a eta eee et tel be la = De) Ll ee SMR a est 0 
ee Sa re me |r SR eter Se SS RS a he | Se a) a) Se Pamimersmith. 
9)—}—{—}—F—] —} —}— | — | — | — 1 — 1 — | — | - 1 | 28} | Paddington. | 
esa) SEC ETP EET Sr pp Ee SS See Ses a ors Se SET Sk 2  Chelseay 
—/—}/—};—/}/—;—/}-—|-|-|- ‘— | —|—|—]|—}— |} — | — | — | St. George, Hanover Sq.* 
Be ee EIST See ee hs ee eee | eG eee eS eae | eerie) |e eee Westminster. 
fea ea pa ee ee eee ee a ei | St. James, Westminster. 
Se SST ee Sct ee Se Peele = 1 Sts Marylebone. 
Se ee FO re ESR Bee Se ieee | Eee eo), Se) | Pee Stir eee) Siam pstedd. 
a PI PET 1D eal | ea SE Ps Sm eee 2 pale el Se eS ees | Cee ee i) | at 1) Sty Paneras, 
a i SS SE eS be eye aes eet ree a a pee eeaILk Rata “LY i ishingeton: 
pe ee aE Le Nees toe yee Sle cee ee Ey ih ese aie eel | Maekneye 
Sa fees | es S| lk Pe PL eae a ee ee eet ae See Giles ahd St. George, 
; Bloomsbury. 
eal ct eS, hee | ee ee al el ie lee | St Mabini be-Eiekds: 
ie a ge ee ye ee eh eal gy eel es te | EPA Op 
| EG Se PI a (ES a ae are Gan ee re a ee eee Pe eee we eRe lacy aoe: 
ee eee peal tans cue oe eee | ee | ee oul) mae ome dll ata eel OP OTIC nL. 
ee ie Pa eee el ee op ae ee Ie ome | ae | en et ee OLE L OSE R: 
ee ee oe pe Pe ae ee a me ee ee | ee — | On GOn, Clny OLS 
te ele Bt oe Pe el te ed ee) eda | | eaten, 
Be ee AR ar ee Nie de oe De gl eh ea el a | | Oana EROS. 
Be ec hae ca ee a a i a ee | eee a Le | Nem aTIeL, || 
Be ee ee ee a ee ee | ee oe | oe ee eh, Gueorgé-in-the- Hast. 
er Pe eee fe et ee eee Re ee ee ae aie EY Limenouse. 
ee a ee Pee Neen oe ween en ee Me eee ee | eee eee ae) tp == | MplOseuna Od Lowa, 
oe eee eee eee en ee ce ee ee | | a | paar. 
me eg fo alee eee, Po Week| oe fe ten P| ee fp a ee | a [| | Raion Southwark. 
Be ee el od ht | eed eee ey ee ae | en le be GOS, NOUN Wank, 
a ee ee | Ne le ee le een oh INE wan atolls 
ef eA ne fe ee ae ee el oe | ee | a Olave South warka 
en a mee ee te ee a) ae ae ee a bok | Or mlOnusey, 
| eee eek, Meee ek ie ee Meee ee eee ee ee ee ee | | Opnernithe, 
Ppp) et orp a Pg RS Pa Sa ae aera S| | bambeth, 
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SU FET Se Se SE Ee es ie ee ee eo Wandsworth. 
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eee ie pre ee Rl TE eee | ee be eal oe ey ea eee 6) lh ew WV OOLWICH, 
ee eee heel oh ed Mae h lee ee ete esl] a! <r pee teers bp rlie in himetend, 
2 CE ae ee aay eee pray ee peer ern ee Se 2 ee we [ter la Port of London. 














t Including Gray’s Inn (population, 253), Lincoln’s Inn (population, 27), Charterhouse (population, 136), Staple 
Inn (population, 21), and Furnival’s Inn (population, 121), : 
Including Inner Temple (populetion, 96). || Including Tower of London (population, 868), 
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On the Causes of 
Lead Poisoning ; 
by Mr, Power. 
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‘No. 13. 


InteERIM Report on Inquiry by the Boarp’s Mepicat DepartTMENT 
respecting the Causgs of the Leap Porsontne which has been 
referred to Pusric WarrEer Supriizs derived from Moorntanp 
Sources ; by Mr. W. H; Pownr, F.R.S. 


This investigation was entrusted to the Medical Department in 
September 1890. As was foreseen, it has proved both complex and 
tedious. And it is not yet completed. Nevertheless at the stage of the 
inquiry now reached, a brief statement of the methods of investigation 
adopted and of the facts so far collected may be of advantage. Later on 
it is proposed to report further, and in detail, on the subject. 

To the date when this inquiry was ordered, the cause or causes of 
dangerous action on lead of natural waters had hardly been regarded as in- 
volving other than purely chemical problems. And upon this view, many 
moorland waters known to act vigorously upon lead had been subjected 


to examination ; with the result that their possession of this property was 


referred, now to the presence, now to the absence, in them of one and 
another chemical substance. In this way, at one time the presence in 
a water supply of undue amount of free oxygen, or of free acid, at 
another time deficiency in the water of lime or of silica, was put forward 
as sufficiently accounting for lead poisoning among the inhabitants of a 
district ; and upon such bases of observation, now one, now another, 
corrective of the lead-dissolving power of moorland water was offered for 
adoption by water authorities. But so far, in regard at any rate of 
moorland waters, scarcely any attempt had, except by Dr. Sinclair 
White at Sheffield, been made at study of cause of their lead-dissolving 
property, in the sense of seeking to identify the primary antecedent 
conditions without which the effect would not result. In these circum- 
stances it was determined that, as a matter of first instance, the Medical 
Department should undertake systematic study in situ, so to speak, on 
their gathering grounds, of the natural history of moorland waters, with 
a view to learning the conditions under which these waters acquire their 
power of dissolving lead. And, indeed, it was seen that upon knowledge 
of this class might rest the decision whether or not an elaborate and 
dubious process is to be applied to one or another water, in order to fit 
it for domestic use under the customary conditions of a community. 

Accordingly a scheme of procedure comprising several separate steps 

or stages, was formulated as follows :— 

I. Inquiry over a wide but defined area wherein public water supplies 
are largely derived from moorland gathering grounds, respecting 
the physical cireumsiances and conditions of delivery of each 
public water service, and as to whether or not lead-poisoning 
had been observed in connexion therewith. 

II. Differential examination, week by week throughout the year, of 
water samples freshly collected from each of several previously 
determined, and distinct, sources on one and the same moorland 
gathering ground. The gathering ground selected to comprise 
a region Known to afford waters which, from time to time, and in 
their aggregate, manifested pronounced ability to dissolve lead. 
The differential examination of the several weekly samples to 
include note of the direction, and the limits, of diversity of their 

chemical and bacterial constituents; as well as of variations in 
the ability of these samples to dissolve lead, with observation 
also as to how far this property was parallel with variations in 
their chemical and bacterial features, or with changes in their’ 
environment of seasonal or of meteorological sort. 
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III. Observation and testing under diverse conditions, seasonal and Apr. A. No. 13. 
meteorological, of the waters from a great variety of moorland oy tne Causes of 
gathering grounds within the area scheduled for inquiry, with a Lead Poisoning ; 
view to ascertaining in what way and in what degree each such "Y ™™ P°¥™ 
water supply, or part of it, differed as regards telluric and surface 
conditions, in reference to chemical and bacterial constituents, and 
in regard of ability to dissolve lead, from the standard or standards 
obtained as a result of research under heading No. II. 


I.—PreEtimiInary INQUIRY IN A SELECTED AREA AS TO THE CrRCUM- 
STANCES OF PusLic WATER SUPPLIES IN REFERENCE TO LEAD 
PoISsSONING ASCRIBED THERETO. 


The object of inquiry in the above sense was twofold: to ascertain 
from local sources of information within a wide area where lead poisoning 
was heard of, the amount of it that was being observed ; and incidentally 
to obtain, broadly and generally, indication of the way or ways in which 
moorland supplies that were causing lead poisoning differed from those 
wherewith lead poisoning was not being associated. A series therefore 
of questions (Addendum A.), framed with a view of eliciting information 
on a variety of matters in the above connexion, was addressed to the 
Medical Officer of Health of every Sanitary District comprised within 
certain counties; the replies as they came to hand were next carefully 
studied and tabulated, and the results of analysis of the facts for each 
county duly summarised. Records of the data thus obtained, for the 
West Riding of Yorkshire by Dr. Barry, for Lancashire, Cumberland, 
and Westmorland by Mr. T. W. Thompson, are annexed as Addenda B. 
and ©. to this report. Briefly the chief facts ascertained by them are as 
follow :— | . 


Wesr Ripine or YorksHireE.—Area, 1,861,699 acres; | 


number of inhabitants (estimated 1890) - - 2,536,766 
Population obtaining public water service - - 2,086,187 
Population obtaining public water service in the main 

from moorland sources - - - - 1,806,403 


Population obtaining by public service, in the main from - 
-. moorland sources, water filtered before delivery to ‘ 
Sonsumers - : - asta -- 692,326 
Population obtaining by public service, in the main from) ° 
moorland sources, water not filtered before delivery to 
consumers - -i{ eulve <j Fe Oe - 1,114,077 
Population obtaining by public service moorland water 
‘to which (or to portions of which) multiple cases of lead 
poisoning had in recent years been referred - -' | 741,202 
Population obtaining jiltered moorland water to which : 
multiple cases of lead poisoning had in recent years: 
been referred: - Or sores el yn gee cutee. 2oncuBh061 
Population obtaining «wnfiltered moorland water to which) \~ 
multiple cases of lead poisoning bad in recent years — 


been referred - - - - 677,141 
TLancasuire.—Area, 1,203,708 acres ; number of. inhabi- 

tants (estimated 1890-91) - : - 4,020,328 
Population obtaining public water service - - 3,756,539 
Population obtaining public water service in the main 

from moorland sources __. - 2 ~ - 3,408,447 


Population obtaining by public service, in the main from 
moorland sources, water filtered before delivery to fae 
consumers - ; : ; - 1,208,713 
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over six millions, some 70-80 per cent. were obt 
water by public service derived in the main from moorland sources ; 
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Population obtaining by public service, in the main from 
moorland sources, water not filtered before delivery to 
consumers - : - - - - 

Population obtaining by public service moorland water to 
which (or to portions of which) multiple cases of lead 
poisoning had in recent years been referred - - 

Population obtaining jiltered moorland water to which 
multiple cases of lead poisouing had in recent years 
been referred - - - - - - 

Population obtaining unfiltered moorland water to which 
multiple cases of lead poisoning had in recent years 
been referred : - - - 


CumBERLAND.—Area, 970,154 acres; number of in- 
habitants (estimated 1890-91) - - : 
Population obtaining public water service - . 
Population obtaining public water service in the main 
from moorland sources - - - - 
Population obtaining by public service, in the main from 
moorland sources, water jiltered before delivery to 
consumers - - - - - 
Population obtaining by public service, in the main from 
moorland sources, water not filtered betore delivery to 
consumers - 7 - ; ial: ih alban. 
Population obtaining by public service moorland water to 
which (or to portions of which) multiple cases of lead 
poisoning had in recent years been referred - - 
Population obtaining filtered moorland water to which 
multiple cases of lead poisoning had in recent years 
been referred - - - - . - 
Population obtaining unfiltered moorland water to which 
multiple cases of lead poisoning had in recent years 
been referred - - -  - 





WeEsTMORLAND.—Area, 508,073 acres; number of in- 


habitants (estimated 1890-91) - - - = 
Population obtaining public water service - : 
Population obtaining water service in the main from 
moorland sources : - - - 


Population obtaining by public service, in the main from 
moorland sources, water filtered before delivery to 
consumers = - - - - 

Population obtaining by public service, in the main from 
moorland sources, water not filtered before delivery to 
consumers = - - - - - 

Population obtaining by public service moorland water to 
which (or to portions of which) multiple cases of lead 
poisoning had in recent years been referred - - 

Population obtaining filtered moorland water to which 
multiple cases of lead poisoning had in recent years 
been referred - BT ea - - - 

Population obtaining wnfiltered moorland water to which 
multiple cases of lead poisoning had in recent years 
been referred - - - - 


9,204,734 

132,759 
Nil. 

132,759 


265,623 
174,409 
101,664 
10,881 
90,783 
Nil. 
Nil. 
Nil. 
66,538 
27,324 
21,516 
Nil. 
21,516 
Nil. 


Nil. 


Nil. 


It thus appeared, that of a population in these counties amounting to 


aining their drinking — 
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that nearly two-thirds (64 per cent.) of the population thus supphed were App. A. No. 18. 
having their moorland water delivered to them in unfiltered condition ; On ihe Gausesof 
and, that so far as lead poisoning by public water-supplies was ans Len iasee 
. ° : . : ; te y Mr. Power. 
recognised in the counties in question, it was almost wholly confined to 

districts obtaining unfiltered moorland water. At the same time, it 

appeared that the amount of lead poisoning ascertained to be occur- 

ring differed widely in the several counties. Among West Riding 

districts lead poisoning referred to moorland water was abundantly 

recognised ; in districts of Lancashire it was hardly heard of; while 

from Cumberland and Westmorland none was reported. How far this 

contrast in the amount of observed lead poisoning in the several counties 

was to be thought of as referable to intrinsic differences in moorland 

water as such, to precautionary measures public or private that had been 

taken, or to want of recognition of lead poisoning that was tending to 

occur, could not be judged of from the data supplied : so that it was 

seen that in these aspects the subject would require further study, which 

has accordingly been undertaken. As to this, it may be noted, at this 

stage, that want of recognition -of lead poisoning has perhaps had not 
unimportant influence on the favourable report rendered of certain 

water supplies by the local officers; at any rate, the inhabitants of 

particular districts reported to the Department as altogether free from 

lead poisoning notwithstanding that they were served with unfiltered 

moorland water, have since been found suffering from the malady in 

question. 


JI.—DirFeERENTIAL EXAMINATION, AT WEEKLY INTERVALS AND OVER 
A PROLONGED PERIOD, OF WATERS OF DIVERSE SORT FROM 
ONE AND THE SAME MoorLAND GATHERING GROUND. 


This section of the inquiry was, as has been already. indicated, 
concerned jn submitting severally to frequent comparative test, those 
waters which, when combined together at a distance from their 
common moorland gathering ground, are apt to constitute public water 
supply; the object being to determine what are the seasonal modifi- 
cations, chemical and bacterial, of each of such contributory waters ; in 
what way and to what degree they differ at one and another time from 
each other as regards their inorganic and organic constituents; and how 
far diversity of their ability to dissolve lead is associated with season 
of the year and is at the same time parallel to observed differences 
in their chemical and bacterial characters. In this conuexion two sorts 
of water common in moorland regions, namely, water issuing from 
springs in the soil, and rainfall-water accumulating on, or flowing 
over, or through, the peat substance, were seen to especially call for 
study; as also these two sorts of water in combination, and under 
circumstances, therefore, permitting interreaction of their several con- 
stituents; such water, for instance, as is afforded by a main stream, 
into which are received the contributory waters of a given moorland 
gathering ground. 

For the purpose of establishing standards in the above sense of the 
behaviour of moorland waters, it appeared necessary that a laboratory 
should be acquired in the vicinity of the moorland gathering ground to 
be studied, so that the interval of time between the collection of weekly 
water samples and the testing of them in one and another way might 
be reduced within the smallest practicable limit. Hence in view of the 
circumstance that preliminary inquiry had shown moorland water- 
supplies having dangerous action on lead to be most numerous in the 
West Riding, and of the fact that comparative test, therefore, of many 
Yorkshire waters was likely to be called for, it was seen that both such 
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laboratory and such experimental gathering ground had better be in this 


On the Causesof County. Accordingly it was determined to accept the use at Settle of an 


Lead Poisoning ; 
by Mr. Power. 


existing laboratory, which was liberally placed at the disposal of the 
Department, and to seek in the neighbourhood of that place a 
small but well defined moorland area, typical of those larger areas 
forming Yorkshire gathering grounds, from which to obtain water of 
the sorts desired for observation, Settle, indeed, at this date (1891) 
offered exceptional advantages for the purposes in view. Dr. Barry had 
his official residence there, and thus was enabled to afford from time to 
time detailed supervision of the laboratory procedures. These were 
undertaken in the first instance by Mr. and Mrs. Atkinson, of Settle, 
afterwards by Dr. A. C. Houston. 

Survey was next made, in association with Dr. Barry and Mr. T. W. 
Thompson, of certain moorland areas in the neighbourhood of Settle, 
and with the result that a gathering ground of the sort desired was selected 
at Burnmoor. It comprised a moorland tract from which water passing 
over or through the peat, and water also issuing from springs, converged 
to a particular stream, which in turn supplied a reservoir whence was 
derived the water supply of Bentham village. This water supply had 
been observed to possess from time to time acidity so pronounced as 
seriously to interfere with certain manufacturing processes carried on in 
the village, and also it was known to act on occasion vigorously on lead. 

Upon the gathering ground thus selected the following waters were 
chosen for examination :— 

(a.) The waters of certain springs representing the rain, which, 
falling on the gathering ground, had escaped prolonged con- 
tact with the peat soil, and had been chemically modified in 
passage through or between strata underlying the peat. 

(6.) The waters of certain pools, representing rainfall-water that had 
remained in sustained contact. with the peat and with 

-__ Yegetable organic matter living or dead. 

(c.) The water of the stream descending to the service reservoir, and 
which represented mixture, differing in proportion from time 
to time, of waters (a) and (6). 

Further, with a view of obtaining in regard to this gathering-ground 
concurrent meteorological and other necessary data, a rain gauge and 
earth thermometers were established thereon, and means were adopted 
for measuring from time to time the amount of water passing by way of 
the conjoined stream from the gathering ground to the reservoir 
referred to. | 

Finally, a. skilled person was found to undertake the business of 
visiting the gathering ground early in the morning of Monday in each 
week for the purpose of recording the several meteorological and other 
facts respecting which information was desired, and for the purpose also 
of collecting water samples. These, along with record of the data in 
question, he was under obligation to deliver at the laboratory, at Settle, 
each Monday in the forenoon, so that the necessary examination of the 
water samples might follow as speedily as possible on their collection. 

The differential examination to which it was determined to subject 
the Burnmoor water samples, comprised a week-by-week testing as 
follows :— wight | : | 


A. Their physical and chemical conditions in reference to— 
(a.) Appearance in a 2 ft. tube; colour, turbidity, residue. 
(6.) Reaction, with cochineal, methyl orange, and lacmoid. 
(c.) Residue on evaporation ; total, fixed, and loss on ignition, 
(d.) Ammonia; free, and albuminoid. : 
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(e.) Oxidised nitrogen; nitrates, and nitrites. 

( f.) Oxygen required for oxidising organic matter 

(g.) Chlorine. 

(A.) Hardness; total, temporary, and fixed. 

(z.) Dissolved oxygen. 

(j.) Iron. 

(z.) Acidity ; quantitative estimation. 

(Z.) Ability to dissolve lead; as shown by the amount of lead 
taken up by samples under experimental conditions. 

B. Their bacterial constituents— 

(a.) The number of colonies per cubic centimetre. 

(6.) The different kinds of micro-organisms to be obtained 
therefrom in pure culture. 

(c.) The behavioer of these in various culture media. 


In formulating the above scheme for different testing of various 
waters, the members of the Medical Department concerned in this 
inquiry had the advantage of the co-operation of Dr. Whitelegge, Medical 
Officer of Health of the West Riding County Council. This officer 
was at that time contemplating, and has since carried out on lines 
broadly parallel with those above indicated, study on behalf of his 
Authority of lead poisoning by public water supplies; and to him the 
Department is indebted for suggestion of the ‘lead-shot test” of the 
ability of a water to dissolve the metal in question. Details of this, 
as well as of the other methods of procedure adopted at the Settle 
laboratory, will be found in Addendum D, to this report. 

Systematic observation thus undertaken of the Burnmoor (Bentham) 
waters was commenced in November 1891, and was continued weekly 
until the end of March 1893. In the course of this sustained scrutiny 
of samples from this gathering ground, much information bearing on the 
natural history of moorland waters was got together, and not a few of 
the facts recorded have an interest of their own, apart altogether from 
the particular question which was being studied. All the abundant 
information thus collected has been tabulated and charted, and in due 
course will be set out in detail in a further report. At present it 
will be enough to refer to certain only of the facts elicited, in a broad 
and general way and for the purpose of indicating the reason of some 
subsequent procedures. 

Throughout the extended period during which the waters of the 
Burnmoor gathering ground were under examination, definite distinc- 
tion was maintained between samples according as they were derived 
from the “pools” or from the “springs.” These waters, 7.e., water 
from pools in the peat and water from springs issuing within the 
limits of the gathering ground, differed little at any time as regards 
their mineral constituents; moreover, both were very soft waters. 
Nevertheless, they differed widely and persistently in the circumstance 
that “pool” water was found almost without exception to be acid, 


whereas “ spring ” water was rarely found other than neutral to the tests’ 


employed ; indeed, so far as “ spring ” water was on occasion found acid, 
this appeared due to access to the particular “spring” of rainfall water 
that had recently flowed over the peat surface. Further, and above all, 
“pool” waters and “spring” waters from this gathering ground 
differed in their ability to dissolve lead; ‘ pool” water was invariably 
found to possess this property, sometimes in high degree; but “spring ” 
water rarely possessed it, and then feebly only as compared with the 
other. Season appeared to have little effect in modifying the characters 
of these “spring” waters. ‘“ Peat-pool” water was, however, found to be 
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withstanding’ that its reaction ‘inclined ‘faintly: to the alkaline side of neutrality, — 
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very much more acid in ate sunimer and autumn than at other seasons, 
and at such times the ability of this water to dissolve lead was most 
pronounced. . Hf ; 

The water of the stream descending from the gathering ground, and 
conveying to the service reservoir a mixture of “pool” and “spring” — 
waters, was found to be, like the others, uniformly a very soft water, 


and little variation of its chemical characteristics was discoverable 


throughout the year. Not once during the time this conjoined water 
was under scrutiny did it exhibit, as it had done before investigation 
commenced, pronounced acidity and vigorous action on lead. Almost 
always it was found to be neutral in its reaction, and practically it was — 


‘destitute of ability to dissolve that metal. 


Bacteriologically the several waters, more particularly the “ peat 
pool” waters, were at all seasons rich in micro-organisms. Such of these — 
as were isolated directly from the waters and subjected to detailed — 
study in a variety of artificial media were not observed. to present — 
features of particular interest. | 


As the outcome, therefore, of exact study of the natu 


‘ 


ral history. of 


different classes of waters from the given gathering ground, one class alone 
_of such waters—that obtained from certain pools in. the peat—was found — 


to possess in marked degree, and persistently, ability to dissolve lead. — 
And further, among a plurality of conditions, physical and chemical, — 
appertaining to this particular class of water, one alone was found — 
distinctly and uniformly parallel to its property of readily dissolving lead, — 
namely, acidity of nearly every sample examined.* A series of diagrams — 
annexed (Addendum E.) to this report serve to illustrate these facts. 


These results, in so far as association of acidity with lead-dissolving 
power are concerned, afford, of course, no new knowledge. For it has 
again and again been noted in regard of moorland water supplies known — 
to cause lead poisoning, that the samples of water acting thus vigorously — 
on lead are commonly acid samples. -As positive evidence therefore — 
of direct association of these two conditions, the value of these Burn- 
moor observations mainly consists in the circumstance that they confirm — 
this relation of acidity and lead dissolving ability in regard of one and 
the same water over a considerable period of. time. But in their — 
negative aspects the Burnmoor observations are of eyen greater value. — 
They tend to indicate, by a plurality of determinations spread over — 
many months, not only that the ability of a particular water to dissolve — 
lead is closely associated with acidity of such water, but also that this — 
action in regard of lead a not to be so associated with any other 
observed condition to which the water was liable. Upon all grounds, — 
therefore, more exact study of the conditions determining acidity of — 
moorland water was seen to be called for. “ 

Yo this stage of the investigation the Burnmoor observations had been 
in the main conducted by Mr. and Mrs, Atkinson, under general super-_ 
intendence by Dr. Barry ; but early in 1893, Dr. Barry’s presence was, _ 
for office reasons, continuously required in London, and, the services of 
Mr, and Mrs, Atkinson being pow no. longer available, some other 
arrangement had to be made. In these circumstances, the services of 
Dr, A.C, Houston were secured, for the purpose, first, of carrying out 
at the Settle Laboratory certain further observations of the Burnmoor 
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* Now and again, and as regards water that had been habitually found distinctly 
acid and possessed’ of marked ability to dissolve lead, a particular sample, not- 
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waters; and, secondly,.of making examination there of waters fromm a App; A, No. 18. 
variety of Yorkshire. gathering grounds, with a view to comparison, in ¢, the Ganses of 
-one and another respect, of these waters with the. standards already set. Lead Poisoning ; 
up asa result of the procedures that-have been described. Accordingly, °% 0 
Dr. Houston took up his residence at Settle early in August 1898, and 
_ .has since continued to work there on lines determined on from time to 

time in conference with the Medical Department. 

The chief business of Dr. Houston, at Settle, has been, up to the date of 

this report, observation of moorland waters in reference to inter-relations 

of their acidity and lead-dissolving property, along with study of the 
causes of acidity of these waters. .But incidentally be has given atten- 

tion also to another section of the lead-poisoning question; one, indeed, 

which, at an early stage of the Department’s investigation, had given 

rise to difficulty, namely, certain observed differences in the modus 

operandi of one and the same water in regard of its action on leed. All 
these directions of work have involved comparison of other waters with 
Burnmoor water, and for this reason the results, so far obtained by 

Dr. Houston, will be most conveniently stated in this. preliminary 

report under Heading No. II1., which deals with lines of investigation 
snot yet completed, and in regard of which, therefore, inferences are only 
provisional, ) 


iII. Comparison oF MoonLAND WATERS FROM A PLURALITY OF 

* SOURCES IN YORKSHIRE WITH THE STANDARDS SET UP AS 
THE RESULT OF PREVIOUS SUSTAINED OBSERVATION OF THE 
WATERS OF A GIVEN MoorLanp GATHERING GROUND. 


The several lines of work upon which Dr. Houston has engaged have 
necessarily interlaced at various points, and fur this reason they have 
as far as practicable, been pursued concurrently. The sequence, there- 
- fore, in which the several sections of inquiry enumerated below are dealt 
with does not imply chronological sequence of procedure. It is adopted 
for reasons of convenience only :— 

1. Difference in kind, of the “action ” which is exercised by water on 

lead. 
_ 2. Correlation of acidity and lead-dissolving property in regard of 
moorland waters. | 
3. Thesource of the acidity of moorland waters. 


Difference im kind of the “ Action” which is exercised by Water on 
| Lead, 


As has been already indicated, at an early stage of this lead inquiry, it 
“awas seen to be requisite to take account of the fact that the term 
* section on lead,” as applied to water samples, includes other action on 
this metal than the lead-dissolving process with which inquiry at Settle 
has been for the most part concerned. And similarly Dr. Houston has 
found, on a more extended basis of observation, that certain waters 
exhibit, when brought experimentally in contact with metallic lead in 
open vessels, not only ability to take up lead into solution, but ability to 
manufacture, as it were, a nearly insoluble lead compound, loosely 
- attached to the lead and not shielding the metal from further attack of 
like kind: ,To the first-named property of a given water, the des¢rip- 
tion “plumbo-solvent ability ” is, Dr. Houston considers, conveniently 
applicable ; as descriptive of the other process, which, in his view, is 
' essentially erosion of the lead, he proposes the term,‘ erosive ability.” 
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app. A.No.18. In’ this connexion, and with a view to differentiating the conditions 
On the Causesof Under which waters exhibit the one and the other property, Dr. Houston 
Lead Poisoning; has made a number of interesting laboratory experiments, the results 
EE EO OL Whee may be summarised thus :— 


Pure rain-water and pure snow-water.—These were always 
found neutral in reaction, and none of the samples examined! 
dissolved lead. All of them, however, eroded lead very vigorously,. 
under laboratory conditions. 


Distilled water.—A large number of observations showed that 
samples of ‘‘ acid ”’* freshly-distilled water possessed great lead-dis- 
solving power, but no power at all of eroding this metal. On the 
other hand distilled water that was “neutral”+ in reaction had 
practically no ability to dissolve lead, though it eroded the metal 
vigorously, and in sustained fashion. 3 


Moorland waters.—Moorland waters that are acid invariably 
possess ability to dissolve lead. At the same time they may, or 
they may not, erode this metal. Many moorland waters which: 
dissolve lead to a considerable extent possess in regard of this 
metal no conspicuous erosive power. Other moorland waters both 
dissolve and erode lead in very decided fashion. Moorland peat 
waters are all, it would seem, not far removed from possession of 
the one or the other property, or of both properties. On the other 
hand moorland spring waters are usually free from ability to dissolve 
or to erode lead : such waters, indeed, when in admixture with peat 
water are capable of lessening or of inhibiting action of the latter on 
lead. 


Natural waters other than rain or moorland waters.—Such waters 
(particularly those that have much temporary hardness) do not, as 
a rule, possess ability to dissolve or to erode lead. Many can,,. 
indeed, be experimentally shown to be remote from possession of 
either property; moreover, addition, even in small amount, of a 
“ hard” water to distilled waters, or to acid moorland waters: 
may, and usually does, remove froin them ability to dissolve or to 
erode lead. | 
Dr. Houston’s experiments suffice to show that distinction betweem 
“ plumbo-solvency ” and “ erosion” may be of importance. It is not, it. 
is true, certainly known whether in the actual circumstances of public 
water-supply erosion of the lead service pipes, with consequent suspen- 
sion of an insoluble lead salt in the water, is able to occur. But having 
regard to the fact that, in the laboratory, a moorland water that erodes. 
lead may continue to do so in sustained fashion, whereas (as will presently 
appear) a water that dissolves lead, commonly does so only so long 
as it retains acidity,—potential erosive quality of water distributed by 
public service may very possibly require to be guarded against even 
if the reaction of the water be not acid. Again, in common with 
the observed difference in kind of action of water on lead, certain 
of Dr. Houston’s experiments tended to indicate the possibility (under 
laboratory conditions) of water losing its ability to dissolve lead, only to 
acquire, or increase in, erosive power ; or at least to border more closely 
than before on possession of this quality. These questions deserve, and 


* « Acid” in this connexion signifies a distillate the reaction of which tended to 
the acid side of neutrality when tested by delicate reagents such as are referred to 
at A. (0.), page 336. : 

t “ Neutral” in this connexion signifies a distillate that inclined neither to the 
acid nor to the alkaline side of neutrality. . 
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will receive, further study. In what follows, as in what has gone 
before in this report, liability of waters to dissolve lead is the chief 
‘subject of consideration. 


Correlation of Acidity and Lead-dissolving Property in regard of 
Moorland Waters. 


Among the earliest of his procedures after taking charge of the 
Jaboratory at Settle, Dr. Houston set to work to test, and has since from 
time to time continued to test, the characters exhibited by a number of 
waiers from different moors in reference to the facts that had been 
observed at Burnmoor. The Burnmoor experiments, it will be remem- 

_bered, indicated that ability of a water to dissolve lead is closely 
associated with acid reaction of the water, but with no other conditition 
to which such water is subject. In this way a considerable number of 
separate waters, all of them of moorland origin, have been compared with 
each other and with the Burnmoor standard. And as a result, though 
some such waters do, while others do not, dissolve lead, waters of this 
class differed conspicuously in one other particular only, namely, as regards 
acidity. Those that dissolved lead were observed to possess an alkali- 
neutralising property; whereas those that did not dissolve lead were 
observed to possess an acid-neutralising property. There was no excep- 
tion to this rule; whatever the direct source of the sample, whether 
from stagnant peat pool, from spring on gathering ground, from feeder 
to moorland reservoir, from service reservoir, or from town tap, this 
distinction was always maintained. And further, not only was there 
indication of association of acidity and lead dissolving property, but 
there was indication also of close relation between amount of acidity and 
vigour of solvent action on lead.* Direct parallelism of amount of 
acidity and vigour of lead-dissolving power was not, however, always found 
in regard of the same water when tested in these respects at different 
times ; and different waters of equal acidity did not necessarily possess 
equal power of dissolving lead. Each water, indeed, appeared to 
possess its own standard of relation of lead-dissolving property to acidity ; 
and as the one quality varied naturally, or was artificially made to vary, 
so did the other, though not necessarily in direct proportion. 3 

In illustration of the close association of lead-dissolving property 
and acidity under artificially contrived conditions, certain laboratory 
experiments by Dr. Houston may be here cited :-—— 

Distilled water having ability to dissolve lead and possessing also 
alkali-neutralising property, lost on boiling both properties. So, too, 
many moorland waters lost, when boiled, much of their lead dissolving 
property and of their acidity. But certain moorland waters nut only 
retained both properties after boiling, but manifested them in higher 
degree than before, to an extent indeed roughly corresponding to their 
concentration. 

Distilled water having ability to dissolve lead and possessing also 
alkali-nentralising property, lost, when aérated, both properties. So, 
too, many moorland waters lost when thus dealt with some of their 
ability to dissolve lead, and lost, also, some of their acidity. But other 
moorland waters were not influenced in either respect by this process. 
Distilled water having ability to dissolve lead and possessing also 
alkali-neutralising property, lost, when stored in bottles partially filled 








' *Tt is not to be inferred from the above statement that solvent action on lead of 
@ water necessarily always disappears completely when the point of neutrality is 
feached. See also footnote to page 338. 
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and ‘not stoppered, much of its ability to dissolve lead and also its. 
property of neutralising alkali. So, too, many moorland waters similarly 
dealt with lost much of their ability to dissolve lead and much of their 


acidity. Other mocrland waters, however, were hardly affected in. 
either respect. 


This section of the aubeeerl is receiving further study. hissin wiley the: 
fact as to association of lead-dissolving ‘property and acidity is exhibited 
by diagrams (Addenda F. and G.) annexed to this report. 


The Cause of the Acidity of Moorland Waters. 


- In proceeding to search for the source or sources of acidity of moor- 
land waters, it appeared first of all important to determine the stage in’ 
its moorland history at which a water acquires acidity ; whether, for: 
instance, as regards. water accumulated in pools in the: peat, acidity is, 
so to speak, manufactured in the water 2 setu, or has been already con- 
tributed to it in the process of its passage there. . Dr. Houston, 
therefore, instituted additional -laborator y experiments in the following 
directions. 

Avid waters from seyeral separate moorland gathering grounds were: 
tested as to the amount. of acidity possessed by each. immediately on 
collection, and were tested again in like manner after being. dealt with: 
in each instance in various ways :—. 

(a.) After bowling ; 

(6.\ After aération ; 

(c.) After keeping for differing periods of time in bottles epee sb oer 9 

filled and stoppered ; 

(d.) After keeping for differing periods of time in bottles Estefan 
filled and not stopper ed; 

(e.) After neutralising with sodium carbonaters Hhichoaianeardi 
retaining, for differing neriods of time, sections of such sample 
in bottles partially jilled and completely. stoppered ; in’ 
bottles partially filled and not stoppered ; and in bottles 
completely filled and completely stoppered. 

As a result, Dr. Houstcn found that :— 

Boiling usually gveatly reduced the initial acidity. But, certain 
waters were practically unaffected in this respect by boiling; indeed, 
sustained boiling of them increased their acidity to an extent corres- 
ponding te the concentration of the water. 

‘Aération usually slightly reduced the initial acidity. But some 


waters were altogether unaffected as regards their acidity by this 
peer 


Keeping in bottles completel y filled and completely stoppered i in no: 
instance gave rise to increase of acidity; usually there was. slight. 
diminution of that originally observed. 

Keeping m partially filled bottles not stoppered usually diminished 
the acidity very greatly, and in some waters it almost disappeared. But 
there were waters in which the diminution of acidity was only slight 
after a considerable lapse of time. 

Neutralising with sodium carbonate, with subsequent retention of i the 
samples under different conditions of exposure to air: in no instance 

jwas there any re-development of acidity. | Pati gr 


These observations appeared, all .of'. dbeniy o these in-one direction 
only. They seemed to‘ indicate that, So°far as acidity is concerned, ‘the 
chemical history of the rain which after: falling ona moorland accuntu+ 
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lates in depressions on the surface of the peat, is practically complete by Arr. A.No. 13. 
the time that it has accumulated there; and that thenceforward such o,, the Caulaes pt 
water islittle likely by processes set up within it, to develop inerease Lea eee 
of acidity. The question, therefore, arose : What are the conditions to” ~™ 
which rainfall on -peat moorland is subjected, antecedent to its accumu- 

lations in pools there, that may be .thought of as contributing ‘acid 

quality to moorland water ? \ Yo <trtiema” Slee 

That a something is contributed by peat to water in sustained contact 
with it, or flowing over it. or through. it, had indeed been suggested by 
certain, facts noted in regard of the. Burnmoor series of. obser rations ; 
and, as a consequence, Dr. Houston had already commenced. a week-by- 
week examination, chemical.and bacteriological, of samples of peat soil 
selected by him on certain moorland gathering grounds. This peat soil 
he bad, on a number of different gathering grounds, found to be, when 
_moist, invariably acid.. It. occurred to him, therefore, at this juncture 
to further test his moorland waters the chemical history of which 
appeared to be complete, by bringing them oace again into relation with 
the moorland, in, so far as this might. be done by means of. a certain 
“peat essence” prepared by him. for this purpose. And this he 
accomplished as follows :— | 3 } 

1. By adding, always in minute amount, freshly-collected samples of 

acid moorland waters to. sterile (neutral) peat decoction. 

2. By adding, in sma!l amount, sterile (neutral) peat decoction to 

freshly-collected samples of acid mcorland water. | 

The result was, to. say the least, interesting. The neutral peat decoe- 
tion, to which moorland water had been added, showed signs of bacterial 
growth, and developed in most instances acid reaction, So too, the 
moorland waters, to which peat decoction had been added, showed signs 
of bacterial growth, and usually increased in acidity... Thus, it was seen 
that if the agency dominant in producing the acid in question was con- 
tained in the sterile peat decoction, this agent must needs be of chemical 
not of biological nature; whereas, if contained in the moorland waters, 
it might be the one or the other. Hence followed the inference that 
failure of moorland waters under laboratory conditions to increase their 
acidity was due to the circumstance that they had become divorced from 
the peat; with the further suggestion, namely, that moorland water 
samples are apt to contain bacteria—no doubt derived from the peat— 
capable of generating acid when brought in relation with sterile peat 
decoction. 

In these circumstances Dr. Houston instituted additional experiments 
in which, for the purpose of inhibiting bacterial processes in acid 
‘moorland water samples, alcohol as well as sterile peat decoction was 
added thereto. And he found that in every instance the water thus 
dealt with failed to develop additional acidity. With this indication 
that biological considerations were very possibly involved in satisfactory 
solution of the problem of acidity of moorland waters, Dr. Houston 
reverted somewhat hopefully to his study of the bacterial constituents 
of peat soil. His results, so far, in this connexion are briefly as 
follows :— 

To separate samples of distilled water that was neutral in its 
reaction and which did not dissolve lead, there were added small 
amounts in each instance of moist peat soil from different selected 
gathering grounds. As a result every sample of distilled water 
developed in a short while acid reaction and was found to have 
acquired ability to dissolve lead. P 

To separate samples of sterile (neutral) peat decoction which 
did not dissolve lead, there were added minute amounts in each 
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App. A. No, 18. instance of moist peat soil from different gathering grounds. As 
On ihe Cause a result the samples of peat decoction always developed bacterial 
Lead. Poisoning ; growth, and at the same time were usually found to possess acid 
by eevee reaction and ability to dissolve lead. 

Gelatine plates inoculated with material from the above peat 
decoctions that had become acid as a result of addition to them of 
minute amounts of peat soil developed colonies of a variety of 
microbes. 

Separated in pure culture and severally retransferred to other 
samples of sterile (neutral) peat decoction, the majority of the 
microbes that had been isolated failed to render this culture medium 
acid, or to confer on it ability to dissolve lead. 

A minority, two in number, of the microbes thus isolated in pure 
culture did, when retransferred to sterile (neutral) peat decoction, 
render this medium acid, and they conferred on it at the same time 
ability to dissolve lead. Provisionally, Dr. Houston designates 
these microbes “O ” and “Q.” 

Moist peat soil from a variety of gathering aceite when subjected 

to the process of plate culture yielded:— 

(a.) A number of microbes which, when inoculated in pure culture 
into sterile (neutral) peat decoction, either did not grow 
therein; or, if they grew, produced no acid change in the 
medium. 

(6.) Twomicrobes which, when inoculated into sterile (neutral) peat 
decoction, multiplied therein with considerable vigour, pro- 
duced in the medium acid reaction, and conferred on it 
ability to dissolve lead. 

‘These two microbes, which were found to be identical with “ O ” and 

*Q” above referred to, are still subjects of study by Dr. Houston. 
A provisional account of them furnished by him will be found in 
Addendum H. to this report. 


——. a oe ee 
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ADDENDUM A, 


ScHEDULE of QueRigEs addressed to MepicaL, Orricer oF HEALTH, 
SANITARY DIstTRICcT. 


1, Estimated population (in 1890) F 


2. Public water service, and how long 
established P (If more than one 
such service in district, please 
state facts. ) 

(a.) Name (or names) by 
which designated? (lf 
from a company or corpo- 
rate body supplying other 
places besides Sanitary 
District in question, please 
state facts, as far as 
known.) 

(6.) Locality of gathering 
ground ~~ or gathering 
grounds, and distance from 

- Sanitary District obtaining 
the supply ? 

(c.) Whether any of the water 
is filtered or otherwise 
“treated” before delivery 
to the Sanitary District ? 
{If filtered or otherwise 
“treated,” state compo- 
sition of filter bed or nature 
of treatment adopted, and . 
how long filtration or other 
treatment has been 
practised.) 

{d.) Whether or not lead 
service pipes or lead cisterns 
are in use in the district ? 

(e.) Approximate number, in 
each instance, of inhabitants 
of the Sanitary District ob- 
taining one or another 
public water supply ? 


3. Lead Poisoning. 

(a.) In the past; at present; 
intermittent or continuous ? 

(b.) On the whole, increasing 
or diminishing, and extent 
of it P ; 

(c.) Trades, if any, in the 
Sanitary District to which 
lead poisoning may in part 
be referred P 
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ADDENDUM B. 


Lead Poisoning ;. . 


by Mr. Power. 


Recorps of Wavrer Svuppuies in the Sanirary Disrricrs of the WxEsr 
Ripine of YorKsuHrRe, collected as introductory to an investigation by 
the MepvicaL Department of the local conditions affecting the 
SoLusiLity of Leap by Warer; by Dr. Barry. 


In commencing theinvestigation which has been entrusted to the Department, 
of learning the conditions under which public water supplies become capable 
of dissolving lead pipes, with the result of causing lead poisoning among 
consumers of the water, it appeared desirable to have, for a part of the country 
from which this result is somewhat abundantly recorded, the experience of 
Medical Officers of Health; and I was instructed to make inquiry from the 
officers of the West Riding of Yorkshire as to the sources of the local water 
supplies, and as to any lead poisoning having this origin that may have come 
to their knowledge. Accordingly, a set of questions was addressed to these 
officers ; and I have tabulated their answers and have made analysis of them. 
The records of the source of water supplies in the several sanitary districts of 
Yorkshire will probably be found to have interest apart from their special 
relation to lead poisoning, 

The figures with respect to the area and population (1881) contained in 
columns 2 and 3 of the return have been, in every case, taken from the Census 
Report of 1881. But the figures with respect to the estimated population 
contained in column 4, with the information concerning the public water 
service contained in columns 5 to 20, have been in each case furnished by the 
Medical Officers of Health for the respective districts, whose names appear in 
the last column of the return.* 

The total area to which the return refers comprises 1,861,699} acres, having 
in 1881 a population of 2,198,865} persons, and an estimated population in 
1890 of 2,536,766 persons. 

From an analysis of the return it appearg that, of the total population dealt 
with, about 82 per cent. obtains water supply from public sources, whilst 
some 18 per cent. depends upon wells, springs, and other like sources for 
water supply. 

The district with regard to which information is given comprises :—(a) five 
county boroughs, having an aggregate area of 66,262 acres, a population in 
1881 of 943,593, and an estimated population in 1890 of 1,113,904 persons, 
or 44 per cent. of the whole; (0) 137 urban sanitary districts other than 
county boroughs, having an aggregate ‘area.of 337,746 acres, a population in 
1881 of 881,293, and an estimated population in 1890. of 1,007,582 persons, or 
40 per cent. of the whole; and (c) 30 rural sanitary districts, having an 
aggregate area of 1,457,691 acres, a population in 1881 of 373,979, and an 
estimated population in 1890 of 415,280 persons, or 16 per cent. of the whole. 


A.—WatTER Suppuiges: PuBLic AND OTHER. 


In Table I. an analysis is given of the returns with respect to the five 
county boroughs, from which it will be seen that out of an estimated popu- 
lation of 1,113,904, no less than 1,110,968 persons, or 99°5 per cent. of the 
total, are reporte1 to receive their water supply from public sources, leaving 
only 2,936 persons, or ‘5 per cent., who are dependent on private sources of 
supply. oa 








* In view of the summary of these. data which is given. in the Tables IV. to XIV. it has. 


not been deemed requisite to reproduce Here itr full, district returns. appended to Dr. Barry’s. 


Memorandum. : 

+ These figures differ, to some extent, from those given in the Census of 1881 for the West 
Riding of Yorkshire (the total area of the West Riding, according to the Census, being 
1,768,380 acres, with a population of 2,175,814). This difference is, no doubt, due to the inclusion 


in the return of the figures with respect to portions of the rural sanitary districts of Selby, — 


situate in the East Riding; of Great Ouseburn and Ripon, situate in the North Riding; of 
Goole and Thorne, situate in Lincolnshire; of Doncaster, situate in Nottinghamshire; of 
Rotherham, situate in Derbyshire; and of a portion of the Todmorden Urban District 
included until recently, in Lancashire, 
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TABLE I 


Summary of Rerurns with respect to the Water Suppiy of the Five 
CouNTY Boroucus 1 in the West Riding of Yorkshire. 






































es 


























In Districts having | 
Public Water’ sh a4 
az.| >upply. Estimated | Saec- 
+. + | Fopula- Popula "Por lat: Districts 
Name of Sanitary | Area in | ion tion puwiation totally 
District. Acres. 1881. ‘estimated, 4 = |dependent 
1890. erved  pepate on sPrivane 
from |~dent on Sontcee 
Public | Private a Cannie. 
Source. | Sources. Pply- 
1. ei fheeg, As Bist 6. el 
Bradford - - | £6,775 |194,495 | 240,515 | “S40\515 | = — el 
Halifax — - < 3,768 | 73,630 82,500 | 82)500 — os 
Huddersfield - | 10,496 | 81,841 945253 {| "943253 == a 
Leeds - - 275572 -\309;E19 363;799 363,700 §9 | -_— 
Sheffield - - 19,651 | 284,508 332;837 330,000 2,837 | a 
66,262 943,598 1,143,904 11,110,968 | 2,936 — 
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In Table IT. an analysis is given of the returns ich Sebtracd to thé 137 urban 


sanitary districts, other than county boroughs, from which it will be seen 
that out of an estimated population of 1,007,582 persons resident in these 
districts, 829,180, or 60°5 per cent. of the total, are reported to receive their 


water supply from public sources ieaving, 178,462. persons, 


or 39°5 per cent. 


who are pee on private sources, of supply. 











TABLE II. 


Summary of Returns with respect to the Warrer Suppiy of the 137 
Urpan Sanirary Districts (other then County Boroughs) situate in 
the West sei: of Pork Gainee 












































In Districts having Popula- 
Public Water — 
,. | Supply.’ Estimated’) S'1¢ts 
_| Popula- : idiatl 
Name of Sanitary | Area in > ee tion Population doko , 
District. Acres. | 499)’ estimated, | eee 
1890. | Served | Depen- | Private 
from. | dent on! Sources 
Public | Private of 
| Source. | Sources. Supply. 
i | ‘Oe 3. 4, 5. 6. 7. 
| 
Altofts 2 - 1,837 8,172 3,700 3,700 eel 
-Austonley = - 3,316 1,662 1,674 500 1,174 -- 
Baildon s - | 92,605 | 5,430 6,0000%.26,000 | — bas 
Barkisland - = 2,427 2,102 2,000 _—- -— 2,000: 
Barnsley Borough - 2, "386 29,790 34,500 | 34,500 —. ae, 
Batley Borough 2 2,039 |). 27,505: 31,000 | 31,000 — es 
Bingley Improvement 
District = L 909 8,972 10,000 |. 10,000 — wes 2 
Bingley Township - 9,407 9,465 10,000 8,014 1,986 — 
Birkenshaw - f 1,000 2,699 | -. 2,700 2,700 — ra 
Birstal - - 1,154 6,766 7,000 7,000 pe er 
Brighouse - "403 | 7,965 9,220 9,220. -_— tamed 
Burley in: Wharfedale £8,188}. 25500" © 2,750 2,600 150 fio ee 
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On the Causes 6 $$$ 
ae ab Powers In Districts having) Popula- 


Public Water tion of 
Supply. Estimated) Districts 


Name of Sanitar Area in P op ula- —— Population Peacied 
District Acres 10D; estimated se a 
. Se 1881. ’ dent on 


1890. | Served | Depen- | Private 
from | dent on | Sources 
Public | Private of 
Source. | Sources. | Supply. 





i; 2. 3. 4. 5. 6. ve 














| 

Calverley - e 2,074 2,246 2,500 2,000 500 — 
Castleford - 564 | 10,530 | 13,000 | 13,000} — = 
Churwell — - 3 489 | 1,973 2,000 | 2,000; — wee 
Clayton : -| 1,400] 4,301 5,000 | 2,750, 2,250)  — 
Clayton West ~ LAaeielee punk eas 1,485 4 sak.Ags |. = oa 
Cleckheaton - - 1,755 | 10,653 13,000 | 13,000 _- 
Cumberworth - 1,185 1,471 1,471 -- — 1,471 
Darton - - 4,358 6,014 7,400 6,500 900 -—— 
Denby - - 2,885 1,589 1,559 — — 1,559 
Denholme - -| 2,653 | 3,549 3,670 | 1,650| 2,020) —— 
Dewsbury Borough - 1,468 | 29,637 33,200 | 33,200 _— — 
Dodworth  - -| 1,916 | 2,989 3,000 | 3,000; — co 
Doncaster Borough - 1,691 | 21,139 26,750 | 26,750 > — 
Drighlington - - 1,136 4,214 4,100 4,100 |; — — 
Ecceleshill - - 1,220 7,037 8,000 8,000 | — — 
Elland : - | 1,488 | 8,278 9,500 | 9,500; — ad 
Emley - - 3,556 1,289 1,290 ~~ as 1,290 
Farnley Tyas > 1,785 614 630 400 230 -- 
Farsley - ~ 860 4,434 5,500 5,900 — — 
Featherstone - - 4,429 5,901 6,940 3,500 3,440 comme 
Flockton - - 1,108 1,180 1,320 _— -—— 1,320 . 
Fulstone - -| 2,074 1,906 1,927 -- —~ 1,927 
Gildersome - - 993 3,470 3,500 3,500 -- — 
Golear : eee ieee 9,300"). 5,700 | "3.860 1° "22 
Gomersal re - 1,100 3,988 4,000 4,000 — —_ 
Goole - - 1,002 10,418 16,600 13,000 3,600 — 
Greasborough - 2,300 2,914 8,275 _ _ 3,275 
Greetland - - 409 4,166 4,650 1,020 3,630 — 
Guiseley - - 1,554 3,706 4,050 2,700 1,350 > — 
Gunthwaite and Ing- 

birchworth - 2,057 405 405 — — 405 
Handsworth - - 3,638 7,645 9,000 7,000 2,000 =3-5 
Harrogate Borough - 1,287 9,482 14,000 | 14,000 --- = 
Haworth = = 4 360 | 3,816 4,940 | -3,640 | 1,300| — 
Hebden Bridge * 357 | 5,007 6,500 | 3,000 |.3:500 |). <= 
Heckmondwike - 697 9,282 10,000 | 10,000 -~ aa 
Hepworth - - 2,304 1,047 1,061 — — 1,061 
Hipperholme - - 952 2,934 3,350 _ 3,200 150 —_ 
Holme - - 1,728 678 689 -- — 689 
Holmfirth  - - | » 7,145 |! 8,964 9,056 | 9,056); — es 
Flonley ‘ -| 2,435 | 5,070 5,085 | 3,087 | 1,998} — 
Horbury ~ . 1,279 5,050 5,724 5,724 mes Solbe teaeee 
Horsforth = - ~ 4. 2,801.) 6,346 7,000 | 6,750 250 | = 
Hoylandswaine - 2,024 750 750 — — 750 
Hunsworth - - 1,380 1,516 1,723 1,600 123 — 
Idle - : -| 1,682 | 6,643} 6,600) 4,600/ 2,000} — 
Ilkley - - 3,822 4,736 6,000 6,000 -— oa 
Keighley Borough - 1,742 | 25,427 29,660 | 29,660 — _— 
Kirkburton <« : 1,286 3,407 3,510 2,925 585 — 
Kirkheaton - < 1,674 2,747 2,874 1,860 1,014 — 


Knaresborough and 
Tentergate Im- 
provement District - 481 5,000 5,000 5,000 _ 


| 
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TABLE IIl.—continued. 














In Districts having | Popula- 

Public Water Be ton 

Supply. Estimated) 1728trcts 

Popula- eee 

Name of Sanitary | Area in aces tion pide epee pert 

District. Acres. | ;39;. estimated, | eek oh 

1890. | Served Depen- | Private 

from | dent on | Sources 
Public | Private of 

Source. | Sources. | Supply. 
1, 2. 3. 4, 5. 6. 7. 
Lepton 4 1,863 | 3,019 3,104 | 1,465 | 1,639 oe 
_Linthwaite - 1,320 6,068 7,300 2,135 5,165 -- 
Liversedge - 2,130 | 12,757 14,200 | 13,300 900 — 
Longwood - - 1,334 4,661 5,900 3,655 2,245 — 
Luddenden Foot 530 2,891 3,000 2,000 1,000 — 
Marsden ~ 8,645 | 3,319 4,000 | 1,520) 2,480} — 
Meltham - 4,692 4,529 5,000 3,750 1,250 —— 

Methley Z 3,492 | 4,074 4,600 |  —— ae 4,600 
Mexborough - 1,293 | 6,819 7,200 | 3,600} 3,600; — 

Midgley. - 2,110 | 2,939 3.120} — me 3,120. 
Mirfield : 3,407 | 11,508 | 13,200 | 12,285 a a 
Monk Bretton 2,221 2,918 3,200 3,200 — — 
Morley Borough - 2,765 | 15,011 19,873 | 19,873 _- -~ 

Netherthong - 795 936 949 ae -- 949 
Normanton - 1,227 | 8,038} 11,000 | 10,800 200 | —— 
North Bierley 4,309 | 20,935 22,000 | 22,000 — — 
Northowram - | 1,479 3,294 3,294 1,100 2,194 — 
Oakworth-— - 11,905 | 5,762 5,900 | 1,507) 4,393| — 
Ossett Borough 3,105 | 10,957 12,500 | 12,500 7 — 
Otley ‘ 2,370 | 6,806} 8,000| 8,000}; — poem 
Ovenden ~ 4,504 7,487 7,500 3,250 4,250 — 

Oxenhope - 4,259 2,448 2,550 — _ 2,550 
Penistone - 1,133 | 2,254 2,800 | 2,400 400 |. s:cee 
. Pontefract Borough 4,078 8,798 10,334 6,888 3,446 -— 
Pudsey - 2,409 12,314 14,500 | 14,500 — — 
Queensbury - 1,593 6,824 7,550 4,315 3,235 -- 
Quickmere - 593 3,660 3,800 2,670 1,130 — 
Rastrick ~—- 1,371 | 8,039 9,969 | 9,000 969 | 
Ravensthorpe 358 4,364 5,000 5,000 — -- 
Rawdon - 1,559 3,407 3,500 2,675 825 —— 
Rawmarsh = - 2,578 | 10,179 13,000 | 13,000 — ~— 
Ripon City - 1,580 7,390 7,720 7,500 220 pees 

Rishworth -+- 6,548 1,110 1,100 — -— 1,100: 
Rotherham Borough - 5,995 | 34,782 36,807 | 36,807 =~ — 
Rothwell - 3,302 | 5,105 6,500 | 6,500; — BAe 
Sandal Magna 1,617 4,264 5,150 4,000 1,150 — 

Scammonden 1,806 607 600 — = 600 

Scholes - 763 1,182 1,089 | — -— 1,089 
Selby 3,760 | 6,057 5,910 | 5,910] —- well 
. Shelf - 1,302 2,754 2,730 2,000 730 — 
Shelley - 1,568 1,687 1,687 395 1,292 — 
Shepley - 1,247 1,593 1,594 220 1,374 — 
Shipley 2 1,406 | 15,093 | 18,500 | 18,000 Soo 1°) 
Silsden - 7,060 3,329 4,020 3,500 520 — 
Skelmanthorpe 1,392 3,120 3,120 3,120 -— ae 
Skipton = 4,245 | 9,091 | 11,700! 11,700}; — oe 

Slaithwaite - 3,170 | 3,882 5.6004) ae 5,600 

Soothill Nether 562 5,240 5,700 5,700 Pr 

Soothill Upper 1,897 | 5,155 5,800 | 5,500 300 a an 
South Crosland 1,834 3,048 3,150 2,360 790 —- 
Southowram - 1,683 | 3,036 3,070 2,209 870 _ 
Sowerby - 6,100 6,179 6,375 100 6,275 — 
Sowerby Bridge 536 8,724 | 10,000 | 10,000 —- — 


App, A, No, 13. 


On the Causes of 
Lead Poisoning ;. 
by Mr. Power 


App. Av Wo, 13. 


On the Causes of 
Lead Poisoning ; 
by Mr. Power. 
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TABLE I].— continued. 





















































In Districts having | Popuia- 
| Public Water ae a 
Supply. Estimated) 47!8trict . 
Popula- : total 
Name of Sanitary | Area in ee tion Population Pifen- 
eh 10n, . 5 
District. Acres. 1881. estimated, dent on 
1890. | Served | Depen- | Private 
from | dent on | Sources 
Public | Private of 
| | Source. | Sources. | Supply. 
Ls 2. 3. be 3S 5. 6. | ‘fe 
Soyland i Sh? 4,970 1 3,4672 10.6 33,6004... +- ~ | 3,600 
Stainland with Old : ~ SUG 
Lindley — - - | 2335 | 4,933 5,200 | — ee 5,200 
Stocksbridge - - |.° 4,334} ° 4,660 6,000"|.' 4,860 | 1,140! }pora= 
Swinton Q ~} 1,700 )* 7,612 }°.°11,278-| 10,000 | ‘1,278 bh 
Thornhill — - +4. 3,602). 8.84315. 9,6003.2 9,600) = |aoaes 
Thornton “ - 2,132 |. 6,084 | . 6,084 4,500 1,584 | --~ 
Thurlstone - ~ {* OATyK 2,851 3,000 - _— ao 3,000. 
Thurstonland - 2,106 997 |" » 1,030 —_—- — |} 1,030 
Tickhill = --}3 Agee 71,684 1,700 sas me 1,700 
Todmorden - i} 15,690 | 23,862 25,750): 2,910 | 22;840 —_— 
Tong - - 2,657 5,591 | 7,000. 6,800 200. _— 
Uppermill = - - 135 4c%2 1,884 40.521,5600. 1,000 | «2500 - 
Wakefield City --}> 1,553 30,854 1° 33,676] 33,676 a's is 
Warley - - 3,239 58,21 850.8. 319852 \——- = 60535188 
Wath - 2,760 °5,49 1-4 7,230 6,000 1,230 — 
Whitley Upper - | 2,053 909 1,000 — | = 1,000 
Whitwood = - - 1,082 4,102 |. 5,000 | 5,000 — — 
Wilsden = ~'| $2,638) |.°'2,966 |°.° 53,000 '|\%  — aE 3,000 
Windhill = ° % rsorl.3 6,739°R.9 7,300%.° 7;c00 300 | iual 
Wombwell - ~ | 3,851 |. ° 8,451 9 11,0008] 11,000 at peas 
Worsborough -|- 3,779 8,443 9,000; 8,700 300. — 
Yeadon - ~)= 1,723 | 6,534%)--~ 7,693 5: 7,693 Ss fe 
337,746 | 881,293 |1,007,582 | 829,180 | 121,879 | 57,023 





Upon further analysis of Table II., it appears that in the following 27 urban 


sanitary districts, having an aggregate estimated population of 57,053 persons, - 


no public supply has hitherto been provided ; and the inhabitants are mainly 
dependent on springs and wells, the water obtained from which is stated to be 
in many instances of doubtful quality :—Barkisland, Cumberworth, Denby, 
Emley, Flockton, Fulstone, Greasborough, Gunthwaite and Ingbirchworth, 
Hepworth, Holme, Hoylandswaine, Methley, Midgeley, Netherthong, 
Oxenhope, Rishworth, Scammonden, Scholes, Slaithwaite, Soyland, Stainland 
with Old Lindley, Thurlstone, Thurstonland, Tickhill, Warley, Whitley Upper, 
and Wilsden. 


In the remaining 110 urban districts, which receive the whole or some 
portion of their water supply from public sources, and which have an aggregate 
estimated population of 950,559 persons, it is reported that ‘there are still 
121,379 persons, or 127 per cent., who are dependent on private sources. of 
supply. | 


In Table III. an analysis is given of the returns with respect to the 30 rural 
saritary districts, from which it will he seen that out of an estimated population 
of 320,884 persons resident in these districts, only 146,071, or40 per cent: of 
the total, are reported to receive their water supply from public sources, leaving 
no les3 than 269,209 persons, or 60 per cent. of the total, dependent'on ‘private 
sources of supply. | Lae - ad Py 


le wee g 


ee, Pee 


Pa ee ee ne Pee ee ee ee 


Summary of Returns with respect to the Warer ‘Suppiy of the 30: 


In Districts having) Popula- 
Public Water | tion of 
Supply. Districts 
.. | Popula- sp Estimated totally 
* Name of Area in Fak po Population depen- 
_. Sanitary District. Acres. 1881. ee eet dent on 
1890, | Served | Depen- | Private 
rom | dent on | Sources 
Public | Private of 
Source. | Sources, | Supply. 
1. Re a 23 4, 5. 6. a 
Barnsley - - |/.-19;875.| 20,616 |.24;600 | 15,000 |. 9,600 |. — 
Clitheroe (Yorkshire i | 
POTHOD), cele od anaihZ,O2% nh D825.) 5825-1 3,021 |. 4,804 = 
Doneaster,.. ~......,...-'| 108,725. | 24,182 1. 27,165 4,000 | 23,165 _ 
Goole — - - 42,441 9,140 8,970 — oo 8,970 
Great Ouseburn 60,627 | 11,955 | 12,036 2,000 | 10,036 — 
Halifax E - | 10,172 |°° 9,256 |" 9,750 | 9,750) 5 
Hemsworth = - 34,8381) 11,106}: 14,732 — —_ 14,732 
Hunslet’) bavi 6,583 | 5,687 | 6,462'| 4,900 | 1,562; — 
Keighley —- = | 518/187 5,416} 5,880 3,779 2,101 — 
Knaresborough - 39,468 8,153 8,323 — — 8,323 
Leeds ‘ : 3,091 | ah BOy baanQB0O ra. 8,300 core iat 
Pateley Bridge - | 75,063-}. 8,944 |. 9,500 500.| . 9,060 Lets 
Penistone {- er 1m 8os | + 5886 | & O00 | L400" 26007 =e 
Pontefract -. |  -| 40,392 | 14,471 | 15,750; — — 15,750 
Ripon *.:. - TT 640 | 9 05F' | 9057 |) “608? Bgg7?| 8d 
~ Rotherham - = O37 799 F 1a-087 (18,9781 "5,000 1° 18,9785." Us 
Saddleworth - -'| 17,009 | 12,876 | 14,000 | 5,400 | 8,600 ite 
Sedbergh ~ - 52,665 4,079 4,260 1,350 23910 oo 
Selby ; - |} §8,224 19993758 | 9,500 | °° — #2 9,500 
Settle - | 151,942 | 13,800 | 14,970 | 6,448} 8522) — 
Skipton - - 147,886 | 24,700 | 25,850 9,160 16,690 — 
Tadcaster - - 72,865 | °23,955 | 26,316 1,450 | 24,866 — 
“Thorne - = 63,959 12,828 12,562 _ — 12,562 
_ Todmorden - - 19,804 6,991 7,400 ao — 7,400 
Wakefield’. + ~ | 29,812 | 35,266 | 42,000 | 34,700°|. 7,300 ef 
Wetherby - -~ | 965,940'} 16,194) 17,159e005= = 17,159 
Wharfedale - = 51,452 7100 8,815 2,083 6,732 — 
Worksop (Yorkshire | 
portion) - - 20,407 6,204 6,500 2,600 3,900,  — 
Wortley z =} 54,103" | 31,848°|° 38,720 | 30,460 | 8,260; — 
York (West Riding 
portion) --.. - 6,949 2,350 1,900 680 1,220 ae 
1,457,691 373,979 | 415,280 ae eet 94,396 


*} 
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TaBLeE III. 


Rurau Sanitary Districts situate in the West Riding of Yorkshire. 








| 




































































App, A. No. 18." 
On the Causes of 
Lead Poisoning ; 
by Mr, Power. 


Upon further analysis of Table I1I., it appears that in the following eight 


_ rural sanitary districts, having an_ aggregate estimated population cf 94,386 
persons, no public supply has hitherto been provided :—Goole, Hemsworth, 
Knaresborough, Pontefract, Selby, Therne, Todmorden, and Wetherby ; 


while in the remaining 22 districts receiving a portion only of their water 
supply from public sources, and which have an aggregate estimnated population 
of 320,884 persons, it is reported that no less than 174,813 persons, or 53: 3 
per cent., are dependent on private sources of supply. From the. remarks of 
the Medical Officers of Health, it 1s apparent that many of these private 
supplies are eminently unsatisfactory both as regards quantity and quality. 
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Arp. A, No. 13. B.—-PusLic WaTeR Supp igs. 


On the C f . . ae 
Lead Poisoning; Each of the five county boroughs obtain their supplies of water from 


by Mr. Power. extensive moorland gathering grounds, and each of these corporations, besides 
supplying the districts under their immediate control, sell water to numerous. 
other districts. ‘Some notion of the extent to which these corporations trade 
in water may be obtained from a consideration of the fact, that of the 110 
urban districts other than county boroughs, and of the 22 rural sanitary 
districts, which receive some portion of their supply from public sources, 54 
of the urban, and eight of the rural districts, obtain the whole or a portion of 
their supply from the works of one or other of these bodies. 

The municipal corporations of Dewsbury, Barnsley, and Wakefield (which 
are not county boroughs), whose water is obtained solely from moorland 
gathering grounds, also carry on considerable trade in water. They furnish 
supplies to 15 urban and to portions of three rural sanitary districts outside 
the limits of their boroughs. 

Water is also supplied in common—but on a less extensive scale, and not: 
always from moorland sources—to the whole or to portions of one or more 
additional districts (17* altogether) by the municipal corporations of Batley — 
(moorland), Doncaster (pasture and arable), Keighley (springs and mec ae 
Ripon (moorland), and Rotherham (springs and pasture); by the local boards 
of Castleford (coal measures), and Yeadon (meadow and pasture) ;and by the 
Dearne Valley Water Company (coal measures). 


Certain other districts or portions of districts (in all sevent) obtain water 
from the following works situate outside the West Riding :—Ashton-under- 
Lyne, Stalybridge, and Dukinfield Waterworks (moorland); Chesterfield 
Rural Sanitary Authority’s Waterworks (moorland); Clitheroe Corporation 
Waterworks (moorland); Oldham Corporation Waterworks (moorland); and 
York Waterworks Company (River Ouse). 

Of the total 137 sanitary districts in the West Riding having public water 
supply, only 29 (24 urban and five rural) obtain the whole of such service from 
sources within their own respective areas, and do not part with any portion of 
their supply to other districts. Of the 29 in question, 10 (all of them urban 
districts) obtain their supplies from moorland gathering grounds, 11 (six 
urban and five rural) from local springs, six (all urban) from deep wells, one 
(urban) from pasture and arable gathering ground, and one (urban) from a 
river. 


C.—LeEap PoIsoninGc in CoNNEXION with PusLic WATER SuppLiEs. 


In making analysis of the information obtained with respect to lead 
poisoning, it will be necessary to deal with the various supplies seriatim, and 
in some detail. . 


(a.) Bradford County Borough Waterworks. 


The water supply of the Bradford Corporation is almost wholly derived 
from high moorland, and is given by two separate services, known as the 
‘“‘ High Level” and ‘‘ Low Level”’ services respectively. 

The sources of the supply to the low level service lie to the north of Brad- 
ford, in the valleys of the Rivers Aire and Wharfe. Before delivery to con- 
sumers this water is passed through a thickness of eight feet of filtering 
material composed of layers of sand and sandstone. : 

The sources of supply for the high level service lie to the west of Bradford, 
in the upland valleys of the Denholme Beck and River Worth, both tributaries. 
of the River Aire. None of this water is submitted to processes of filtration 
before delivery to consumers. 





* Of these 17, one, getting water from Batley, is supplied also by Huddersfield ; one, getting 
water from Keighley, is supplied also by Bradford ; one, getting water from the Deame Valley 


Co., is supplied also by Barnsley. : 
+ Of the seven, one, getting water from Chesterfield, is supplied also by Sheffield. 
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In Table IV. a summary is given showing the estimated population of the App. A, No, 18. 
several districts receiving their water supply from the Bradford high level and Onin eee 
low level services respectively, together with the chief facts reported with o.q'poisontas; 
respect to lead poisoning observed amongst the consumers of the water. by Mr. Power. 


TaBLeE [YV. 


BRADFORD CoRPORATION WATERWORKS. 
re ec eee nee VOICE PKG ioe rl vey Se 
Occurrence of Plumbism 
reported by the Medical Officers 
of Health for the several 


Estimated Population 
supplied from Bradford 
Corporation Waterworks. 

















District. Districts as due to Water Supply. 
Total High Low In the At Intermittent 
; Level. | “Level. Past. | Present. orContinuous. 
Ls Wes 3. 4, 5. 6. as 
| 
Bradford, 0. - | 240,515 | 116,000 | 130,515 Yes Yes | Intermittent, 
Bingley Improve- 
ment District - 3,000 — 3,000 oo dees es 
Bingley, U. sr} 511,0004;. 1,000 | << = e st 
Birkenshaw, U. - 2,700 2,700 — Yes Yes Intermittent. 
Birstal, U. - 7,000 7,000 — Yes Yes Intermittent. 
Calverley, U.  - 500 — 500 — — ce 
Clayton, U. = 2,750 2,750 — Yes Yes Not stated. 
Cleckheaton, U. - | 18,000 2,250 | 10,750 _ — see 
Denholme, U.  - | 375 375 — Yes Yes Not stated. 
Drighlington, U. - 4,100 4,100 — Yes Yes | Intermittent. 
Eceecleshill, U. - 8,000 8,000 — Yes Yes Intermittent. 
Farsley, U. - 5,500 — 5,500 sete fn cone este 
Gildersome, U. - 3,900 3,500 — Yes — Yes Intermittent, 
Gomersal, J. _ - 4,000 4,000 — Yes Yes | Intermittent. 
Hunsworth, U. - | 1,600 — 1,600 — “— 20 
Tale, 1... - - | 4,600 | 2,100 | 2,500 ee as haz 
Liversedge, U. - | 13,800 4,700 8,600 — —_ Ea 
North Bierley, U. | 22,000 | 22,600 ~— Yes Yes Continuous. 
Pudsey, U. - | 14,500 | 14,500 — . Yes Yes | Intermittent. 
Queensbury, U. - 4,315 4,315 — Yes — Intermittent. 
Shelf, U. - = 2,000 2,000 — Yes -—~ Intermittent. 
Silsden, U. 2 ees som | st. 3,500 -_ a 30 
Skipton, R. (Ad- 
dingham) - 1,300 — 1,300 — — Oi 
Thornton, U. - 4,500 4,500 — — — —— 
Tong, U. - - 6,800 6,800 — Yes Yes | Intermittent. 
Windhill, U. - | 7,000] 1,000] 6,000 =a Hi us 





381,855 | 207,590 | 173,765 


From the above table it will be seen that water is supplied from the 
Bradford Corporation Waterworks to the borough of Bradford, and as well to 


1 


portions of 25 sanitary districts (24 urban ana i rural) outside the limits of 
the borough. ; 

The total population so supplied is estimated at 381,355 persons, and of 
these, it is estimated that 173,765 receive their supply from the low level, 
and 207,590 from the high level service. Amongst the consumers of the low 
level water, whether resident inside or outside the borough of Bradford, no 
case of plumbism due to water has been observed. But on the other hand, 
amongst the consumers of the high level water, lead poisoning is reported to 
have been more or less extensively prevalent, in Bradford, Birkenshaw, Birstal, 
Clayton, Denholme, Drighlington, Eccleshill, Gildersome, Gomersal, North 
Bierley, Pudsey, Queensbury, Shelf, and Tong. In one district (the Cross- 
flatts portion of the Bingley Township Urban Sanitary District), where 1,000 
persons receive their supply solely from this high leyel service, and in the 
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App. A. No, 13. following urban  districts—Checkheaton, Idle,. Liversedge, and Windhill— 

Outhe Causes or SUPplied from both high and low ievel services, no cases of plumbism have 

Lead Poisoning; been observed. At T’nornton, also, no cases of plumbism have been observed; 

by Mr. Power. but here the high level water is, prior to delivery to consumers, mixed with 
spring water obtained from the millstone grit. 

In the districts where the water supply is reported to have given rise to lead 
poisoning, such poisoning is stated to have been continuous in character in 
one district only, namely, North Bierley. In two districts, Clayton and 
Denholme, no observations with respect to this point have apparently been 
made; whilst'in the remaining 11 districts lead poisoning is stated to have 
been intermittent in character. 


(b.) Halifax County Borough Waterworks. 


The water supply of the Halifax Corporation is derived from moorland 
situate in the upland valleys of the Rivers Hebble, Luddenden, Widdop, and 
Greave.- ‘This water is-not-submitted to any processof filtration prior to 
delivery to consumers. 


In Table V. a summary is given showing the estimated population of the 
several districts receiving their water supply from these waterworks, together 
with the chief facts reported with respect to lead poisoning observed amongst 
the consumers of the water. . 











TABLE V. 
Hatirax CorpoRATION WATERWORKS. 
Estimated Popu- eS 5 ) 
lation supplied Observations by Medical Officers of 
District. from Halifax Health with respect to Lead Poisoning’ 
Corporation due to the Water Supply. 
Waterworks. 
es ae | 3. 
Halifax, U. - Pies 82,500 No recent lead poisoning. See text. 
Brighouse, U. - 9,220 None observed. 
Elland, U.. - - 9,500 rp 
Greetland, U. - 1,020 ou 
Hebden Bridge, U. - 3,000 i 
Hipperholme, U. - 3,200 3 
Horbury, U. - - 5,724 95 
Northowram, U. - 1,100 is 
Ovenden, U. - - 3,250 40 cases of lead poisoning in 1884, — 
*Rastrick, U. - 9,000 None observed. 
Soothill Upper, U.  - 5,500 3a 
Southowram, U. - 2,200 y 
Sowerby, U. - - 100 a 
Sowerby Bridge, U. - 10,000 s 
Thornhill, U. - 9,600 = 
Halifax, R. - - 8,250 = 
163,164 





* ‘The water is mixed before delivery to consumers with spring.water rising in 
sandstone. 


From the above table it will be seen that water is supplied from the Halifax 
‘Corporation Waterworks to the borough of Halifax and to portions of 15 
sanitary districts (14 urban, one rural) outside the limits of the borough. The 
total population so supplied is estimated at 163,164 persons. Amongst the 
consumers of the Halifax water, no cases of plumbism have been observed 
during the last five or six years; but the Medical Officer of Halifax reports 
that a number of cases occurred in that borough in 1880-81, when the Royle’s 
Head reservoir was first brought into use; that suspicion was then thrown 
upon some materials used in the construction of this reservoir, in consequence 


ie ol tard tee 
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‘ofowhich the reservoir was cleansed and cemented; and that since then no App. A.. No. 13. ° 
further cases of lead poisoning, attributable to water supply; have beén reported pe 
within the borough. ‘The Medical Officer of Health for Ovenden states that 9 ‘ie Causes of 

an 1884, some 40 cases of plumbism occurred in the Ovenden District amongst by Mr, Power. 
consumers of the Halifax water, but, since that date, no new ‘eases’ have 


‘apparently been observed. 


(c.) Huddersfield County Borough Waterworks... rheess est 
©. The water supply of the Huddersfield Corporation is derived from gathering 
‘grounds situate on lofty hills lying at a distance of 22 to 7 miles’ south-west 
‘of Huddersfield... It is given in three separate services, known as the 
‘*€ Longwood,’ :“‘ Wessenden,” and “ Blackmoorfoot ” supplies respectively. 
The sources of supply to the Longwood and Wessenden services are chiefly 
osprings, although some of the water for these services is also obtained from 
‘gathering grounds. The Blackmoorfoot supply is wholly obtained from moor- 
sland. » None of the Huddersfield water is submitted to any process of filtration 
-prior to delivery. to consumers. 

~In Table VI. a summary is given showing the estimated population of the 
several districts receiving their water supply from the Huddersfield Works, and, 
as far as possible, distinguishing the separate sources of supply. The chief 
facts reported with respect to lead poisoning, observed amongst the consumers 
of the water, are also given. 



































| South Crosland, U.| 2,360 ae — 2,360 | Occasionally Occasionally Intermittent. 


ee ee re 





TABLE VI. ; 
ed F197! HUDDERSFIELD CoRPoRATION WATERWORKS. 
taak 2 bandiie as See (foe ‘oq | Occurrence of Plumbism reported by 
st aovi .% Dera eas hs the Medical Officers of Health for 
bey = Corporation Waterworks the several Districts, as due 
Dp e to Water Supply. 
a See Long- 
District, fou 2s Wes- 
Wes- | ; senden : i 
eS- Intermittent 
Total. pendens senden aoa In the Past.| At Present, or 
Blacks | Ones: | weoor: Continuous, 
5 moor- foot. 
foot. 
4, [ Sgr ay ag) pee eae ae 6. 7. 8. 
Huddersfield, U,. - | 94,253 | 48,733 | 8,862 | 36,658 Yes Toa oh ttent. 
- extent. 
Golear, U. - -| 4,150 — 4,150 —_ Rarely a — 
Honley, U. «- 2 2,935 —_ = “2,935 —_ = = 
~Kirkburton, U. = 2,925 - — 2,925 1 Yes; four i pier 
cases in the 
last eight 
years, 
Kirkheaton, U. : 1,860 _— — 1,860 — c= i 
Lepton, U. « - 1,465 — — 1,465 — — BES, 
Linthwaite, U, - 2,135 _ _— 2,135 — == a 
*Longwood, U. =| 3,655 | 3,655*} — — ~= = 2 
Marsden, U. ~~» | 1,520 o 1,520 _ ie, te 2 
Mirfield, U. « - | 12,285 es US) 12,2865 . Yes * Yes Continuous, 
Shelley, U. « = 395 _ —= 395 ie a he 
; Shepley, iW - 220 _- — 220 — lis 


ties | 
130,158 52,388 | 14,552 | 63,238 








" “* This district is now (1891), included within the borough 


7 of Huddersfield. It recei i 
_ water supply partly from Wessenden and partly from Longwoo , ee 


From the above table it will be seen that water is supplied from the Hudders- 
field Corporation Waterworks to the borough of Huddersfield, and to portions 


ie 
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+ ppp ik, Noviés of 12 urban sanitary districts outside the limits of the borough. The total 
ome population so supplied is _estim ated at 130,158 persons, and of these it is 
On a estimated that 48,733, all living within the borough, are supplied with water 
Gyan: Power, from all three sources; that 3,655, all living in Longwood, are supplied with 
water from Longwood and Wessenden; that 14,532 (8,862 within, and 5,670 
outside, the borough) receive their supplies solely from the Wessenden source; 
and that 63,238 (36,658 within, and 26,580 outside, the borough) receive their 

supply from the Wessenden and Blackmoorfoot sources. 

No cases of plumbism are reported to have been observed amongst persons 
obtaining their supply solely from the Wessenden source, but cases of lead 
poisoning are reported to have occurred amongst persons resident within the 
borough, who receive their supply from the three sources conjointly, and, to 
an alarming extent, amongst the inhabitants of Mirfield, the supply of which 
district is obtained from the Wessenden and Blackmoorfoot sources. In two 
other districts, namely, Kirkburton and South Crosland, receiving water from 
Wessenden and Blackmoorfoot sources, occasional cases of plumbism have 
been observed; but in none of the other districts, namely, Linthwaite, Kirk- 
heaton, Lepton, Shelley, Shepley, and Honley, supplied from these two sources, 
have any cases been noted. 


(d.) Leeds County Borough Waterworks. 


The water supply of the Leeds Corporation is derived from moorland 
gathering grounds in the upland valley of the River Washburn, a tributary of 
the River Wharfe, situate 17 miles north-west of Leeds. Before delivery to 
consumers, this water is passed through filtering material 3 ft. 6 ins. in thick- 
ness, of which the upper two feet is composed of fine river sand. A list 
of the districts supplied from the Leeds Corporation Waterworks is given in 


























Table VII. 
TaBueE VII. 
LEEDS CoRPORATION WATERWORKS. 
Estimated 
Population | Observations by Medical Officers 
Destick supplied from | of Health with respect to Lead 
i Leeds Poisoning due to the 
Corporation Water Supply. 
Waterworks. 
1. 2. 3. 
Leeds, U. ~ - - 363,700 | No cases of plumbism observed. 
Churwell, ae cad = = 2,000 39 9° 32 
Morley, U. = oe = 19,873 oe) ” ”? 
Rothwell, U. - = ‘<i 6,500 ” 2 3 
Hunslet, R. (Oulton-with- 

“W oodlesford) - - 2,700 “ 9 99 
Leeds, R. = - 7 2,300 ” 9 3% 
Tadcaster, R. (Crossgates) - 750 = 55 sa 
Whariedale, R. (Leathley and 

Arthiogton) - - 800 33 93 oy 

398,123 





From Table VII. it will be seen that water is supplied from the Leeds Cor- 
poration Waterworks to the borough of Leeds and to portions of seven 
sanitary districts (three urban, four rural) outside the limits of the borough. _ 
The total population so supplied is estimated at 398,123 persons. 7 


No cases of lead poisoning have been observed amongst the consumers of 
this water. 
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(e.) Sheffield County Borough Waterworks. ~ App, A, No, 13, 


The water supply of the Sheffield Corporation is derived from moorland Coe 
gathering grounds, and is given in two separate services known as the “ high aioe Poier ay 
level” and “low level” supplies respectively. The high level supply is 

obtained from gathering grounds at Redmires, situate some five or six miles 

west of Sheffield. The low level supply is obtained from gathering grounds 

situate in the upland valleys of the Rivers Rivelin and Locksley, both 

tributaries of the River Don. These gathering grounds lie immediately 

to the north of the gathering grounds for the high level service. None of the 

water is submitted to any process of filtration, but since March 1890 special 

treatment has been applied to the high level water prior to its delivery to 

consumers. This treatment has consisted of the addition of as much finely 

powdered chalk to the water as it is capable of dissolving. 


In Table VIII. is given a list of the districts (situate in the West Riding), 
with their respective estimated populations, supplied from the Sheffield 
Waterworks, together with notes on lead poisoning where such has been 
observed by the Medical Officers of Health. 


TaBLeE VIII. 
SHEFFIELD CORPORATION WATERWORKS. 





Occurrence of Plumbism reported 
by the Medical Officers of Health 
for the several Districts as 
due to Water Supply. 


Estimated Population 
supplied from Sheffield 
Corporation Waterworks. 
































District. . 
Total High | Low In the | At Intermittent, 
o-* | Level. | Level. | Past. | Present. C OF 
ontinuous. 
Ces aNe Bie S| Glioma. 4, 
. 330,000 | 110,000 — Yes To aless | Intermittent. 
Sheffield, U. - extent. 
== = 220,000 | None None. we 
Handsworth, U. - 7,000 7,000 — Sige — sass 
*Rotkerham, R. - 3,000 8,000 — ae se 3 aes 
25,260 | 20,760 — Yes None. —_ 
Wortley, B -{ = == 4,500 | None None. — 








365,260 | 140,760 | 224,500 














* Tin-lined pipes adopted in this district along with Sheffield water service. 


From the above table it will be seen that water is supplied from the Sheffield 
Corporation Waterworks to the borough of Sheffield and to portions of three 
sanitary districts (one urban, two rural) situate in the West Riding of York- 
shire, outside the limits of the borough. The population so supplied is 
estimated at 365,260 persons, and of these it is estimated that 140,760 receive 
their supply from the high level, and 224,500 from the low level service. With 
respect to these figures it must be, however, noted that the area of supply of 
the one and the other service is being continually changed and that conse- 
quently the above estimates must be regarded as only roughly approximate, 
Amongst the consumers of the low level water, whether resident inside or out- 
side the borough of Sheffield, no case of plumbism due to water supply has 
been observed. On the other hand, numerous cases of plumbism attributable 
to the water supply have been observed amongst the consumers of the high 
level service resident in Sheffield and in the rural sanitary district of Wortley. 
No cases of plumbism have apparently been observed amongst consumers of 
the high level water living in either the Handsworth Urban or in the 
Rotherham Rural Sanitary Districts ; but in the latter, it is to be noted, that 
tin-lined service pipes are compulsory. In those portions of the area of high 
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level service where the water is said to have given rise to lead poisoning, the 
poisoning is stated to have been intermittent in character. By the courtesy: of 
Dr. Thomson, medical. officer of health for Sheffield, J am enabled to give in 
Appendix B.* a list of all the deaths certified to have been due to plumbism 
registered in the borough of Sheffield from 1874 to 1889, inclusive. From 
this list it will be observed that in recent years fatal cases of lead poisoning 
have occurred in which the poisoning has been attributed to drinking the 
Redmires (high level) water.. tee _ 

[In addition to the population living in the West Riding supplied with 
water from the Sheffield Works, it is estimated that nearly 5,000 persons. 
resident in the Ecclesall Bierlow Rural District, situate in Derbyshire, receive 
their water supply from that. source. The greater proportion of these are said 
to be supplied from the high level service. Amongst this population cases of 
lead vat aot due to the water supply are said to have occurred from time to 
time. 


(f.) Barnsley Corporation Waterworks. 7 


‘The water supply of the Barnsley Corporation is derived from moorland. 
gathering grounds situate at Ingbirchworth, near Penistone, about nine miles 
west of Barnsley. ‘he water has, for the past 18 years, been filtered through 
sand and gravel, and for the last three years through layers of sand and grit- 
stone, each 2 ft., and through a layer of broken: limestone, 1 ft. 6 ins. in 
thickness. 

A list of the districts supplied with water from the Barnsley Corporation 
Waterworks, together with their estimated populations, is given in Table IX. 


TABLE IX. 
BARNSLEY CORPORATION WATERWORKS. 





Estimated 
Population | Observations by Medical Officers 
District supplied from | of Health, with respect to Lead 
re Barnsley Poisoning due to the 
Corporation Water Supply. 
Waterworks. | 
1. 2. | 3: 

Barnsley, U. - - - 34,500 Five cases in Barnsley, and one 
in Dodworth, reported in 1885 
and 1888, in houses where the 
lead service pipes were of 
unusual length. 

Darton, U. - ~ - 6,500 No cases of plumbism observed. 

Dodworth, U. 2 - 3,000 See above. 

Monk Bretton, U. - ~ 3,200 No cases of plumbism observed. 

Worsborough, U. = - 8,700 ye $s 

Barnsley, R. (Ardsley and i . 

Cudworth) - 3 = 6,000 33 2 9 

Penistone, R. (Silkstone) - 1,400 ” 9 » 

68,300 | 3 es 


From the above table it wiil be seen that water is ‘supplied to the borough 
of Barnsley, and to portions of six sanitary districts (four urban, two rural) 
outside the limits of the borough. The total population so supplied:1s 
estimated at 63,300 persons. A limited number of cases-of plumbism, amongst 
persons using this water, were observed in 1885 and in 1888 in Barnsley and 
Darton; but in each of the cases, the Medical Officer of Health reports that 
the lead service pipes were of unusual length. 3) 





(g.) Batley Corporation Waterworks. | } 


The water supply of the Batley Corporation is derived from moorland . 


gathering ground situate near to Brockholes, in the township of Netherthong, 


* Not hera reproduced. 


7 
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some 30 miles south-west of the borough. The water is not filtered prior to 
its delivery to consumers. 


‘Tt is estimated that 31,000 persons living in the borough of Batley receive 
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their supply from this source, and 152 persons in Honley are likewise by Mr. Power. 


reported to obtain their supply from the Batley Works. , | 

.. The Medical Officer of Health for Batley reports the constant prevalence in 
the borough of lead poisoning amongst the consumers of the water, in fact, to 
such an extent does this exist, that he considers himself justified in stating 
that fully one-half of the patients he sees in his practice, suffer more or less 
from the water supply. No cases of plumbism have been o 
_ the consumers of the Batley water living in Honley, 


(h.) Castleford Local Board Waterworks. 

The water supply of Castleford is obtained from a well sunk in the coal 
measures to a depth of 50 feet. The water is not submitted to any process of 
filtration prior to delivery to consumers. 

It is estimated that 13,000 persons living in the urban sanitary district of 
Castleford receive their supply from this source, and 700 persons resident in 
Allerton-Bywater, in the Tadcaster Rural Sanitary District, are also reported 
to obtain their supply from the Castleford Works. No cases of plumbism 


attributable to the water supply have been observed amongst the consumers 
of this water. | 


bserved amongst 


; (i.) Dearne Valley Waterworks. Company. | 
The water supply of the Dearne Valley Company is derived from. a deep 
well sunk in the coal measures near to Wombwell. The water is not 
submitted to any process of filtration before delivery to consumers. 
- {t is estimated that. the Company furnishes water to 11,000 persons living 
in the urban sanitary district of Wombwell, and to 8,000 persons living in 
Nether Hoyland and Darfield, in the rural sanitary district of Barnsley. No 
cases of plumbism attributable to water supply have been observed amongst 
the consumers of this water. | 7 ; 


(k.). Dewsbury and Heckmondwike Water Board. 

The water furnished by the Dewsbury and Heckmondwike Water Board is 
obtained from moorland. gathering ground situate at Durnford Bridge, about 
16 miles south-west from Dewsbury. The water is not submitted to any 
process of filtration prior to delivery to consumers. A list of the. districts 
supplied with water from this source, with their estimated populations, and 
notes with respect tolead poisoning, are given in Table X. 


TABLE X. 
DrEwsBuRY AND HECKMONDWIKE WaTER Boarp. 



































Estimated 
Population 
supplied from Observations by Medical Officers of 
District. the Dewsbury | Health with respect to Lead Poisoning 
and Heckmond- due to the Water Supply. 
-- wike Water 
Board. 
i 2. 3. 
Dewsbury, U. - 33,200 Four cases in 1889. 
Clayton West, U. - 1,435 Four cases in February 1891. 
Heckmondwike, U. - 10,000 . ) 
Ossett, U.  - - 12,500 A few. instances where lead service: pipes 
were found of unusual length. / 
Ravensthorpe, U.9 -’ 5,000 
Skelmanthorpe, U. - 3,120 
Soothill Nether, U. - 5,700 One case where lead service pipe was of 
. unusual length. 
70,955 
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From the above table it will be seen that water is supplied by the 


Dewsbury and Heckmondwike Water Board to the borough of Dewsbury, to 
the local board district of Heckmondwike, and to portions of five urban 
sanitary districts outside the hmits of the above-named districts. The total 
population so supplied is estimated at 70,955. : 

Amongst the consumers of the Dewsbury water, four cases of plumbism, 
attributable to the water, are reported to have occurred in the borough of 
Dewsbury in 1889, and four more cases in the Clayton West Urban District 
in February of the present year (1891). A few instances have also been ob- 
served, where the lead service pipes have been of unusual length, in the borough 
of Ossett and in the Clayton West and Soothill Nether Urban Districts ; 
whilst, in the remaining urban districts of Heckmondwike, Ravensthorpe, and 
Skelmanthorpe, no cases of plumbism, due to the water, have been brought to 
the knowledge of the respective Medical Officers of Health. 


(1.) Doncaster Corporation Waterworks. 


The water supply of the Doncaster Corporation is obtained from gathering 
ground consisting chiefly of pasture, with some arable land, overlying mag- 
nesium lirnestone, in the parishes of Conisborough and Rewenfield, about 


nine miles south-west of Doncaster. The water is passed through filtering 


material of sand and gravel, 5 ft. in thickness, prior to its delivery to 
consumers. 

It is estimated that 26,750 persons living in the borough of Doncaster 
receive their supply from this source, and 4,000 persons living in Wheatley, 
Balby, and Hexthorpe, in the Doncaster Rural Sanitary District, are also 
reported to obtain their supply from the Doncaster Works. 

No cases of plumbism attributable to the water supply have been observed 
amongst the consumers of this water. 


(m.) Keighley Corporation Waterworks. 


The water supply of the Keighley Corporation is derived partly from springs, 
and partly from moorland gathering grounds, and is given in four separate 
services, known as the (a) Calversyke, (b) Sheddles, (c) Park Lane, and (d) 
Green House supplies, respectively. Of these, (a), (c), and (d) are derived 
from springs, all situate within the borough, and (8) from gathering grounds 
on the Stanbury and Trawden Moors, situate at a distance of from seven to 
eight miles west of Keighley. | 

None of the supplies obtained from springs are filtered or otherwise treated 
before delivery to consumers. But the Sheddles water, which forms the chie 
supply for the borough of Keighley, is filtered through rubble and fine sand, 
and is further treated before entering the Keighley supply reservoir by being 
passed through a conduit 120 yards long, filled with Derbyshire limestone. In 
addition powdered lime is daily contributed to the water in the conduit. 

It is estimated that a population of 1,700 persons, all resident within the 
borough, obtain their water from supplies (a), (c), and (d); and, similarly, it is 
estimated that 34,061 persons resident in Keighley and in portions of two 
urban sanitary districts outside the limits of that borough, are supplied with 
Sheddles water. A list of these districts is given below: 








Se te Estimated 
genes: Population. 
Keighley Borough - - - - - - - 27,960 
Bingley Township, U. (part of), (Cross Roads and Wesley Place) 4,594 
Oakworth, U. (part of) :-- 
Oakworth village - - - - - 1,206 
Utley, High and Low - - - - - 301 
1,507 
34,061 
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Amongst the consumers of this water resident in Keighley, cases of lead 
poisoning were formerly very frequent; but since the water has been treated as 
stated above, isolated cases only have been observed. In Cross Roads and 
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Wesley Place (Bingley Township, U. and in Oakworth village (Oakworth, U.), by Mr. Power. 


cases of lead poisoning have been observed from time to time; and with 
. respect to these districts, it is to be noted that their water is drawn direct from 
the main conduit, ana consequently, is not submitted to any process of filtration 
or treatment prior to its delivery to these places. In High and Low Utley 
(Oakworth, U.) no cases of lead poisoning attributable to water have been 
observed; but to this portion of the district the water is delivered from the 
Keighley service reservoir after it has been submitted to the special treatment 
already referred to. The lead poisoning is stated to have been intermittent 
in character in all the districts affected. 


The Medical Officer of Health for Keighley reports that the greater number 
of cases occur in the months of March and August. 


_(n.) Ripon Corporation Waterworks. 


The water supply of the Ripon Corporation has, since 1888, been obtained 
from moorland gathering grounds situate at Lumley Moor, seven miles from the 
city. The water is filtered through layers of sand, 2 ft. 6 ins., rubble, 2ft., and 
large stones, l ft. 6 ins. in thickness, prior to delivery to consumers. 


It is estimated that 7,500 persons living in the city of Ripon receive their 
supply from this source, and 500 persons, living in Bishopton, Urebank, 
Sharow, Studley Royal, and Lindrick, in the Ripon Rural Sanitary District, 
are also reported to obtain their supply from the Ripon Works. 


No cases of plumbism attributable to the water supply have, up to the 
present time, been observed amongst the consumers of the water. 


(o.) Rotherham Corporation Waterworks. 


The water supply of the Rotherham Corporation is obtained partly from 
springs and partly from a gathering ground situate at Dalton, 33 miles south- 
east of the borough. 


The water is filtered through sand and gravel prior to its delivery to 
consumers. It is estimated that 36,807 persons, living in the borough of 
Rotherham, receive their supply from this source, and 13,000 persons living in 
the Rawmarsh Urban Sanitary District are reported to obtain their water 
supply from these works. 


No cases of plumbism, attributable to the water supply, have been observed 
amongst the consumers of the Rotherham water. 


(p.) Wakefield Corporation Waterworks. 


The water supply of the Wakefield Corporation has, since 1888, been 
obtained from moorland gathering grounds situate at Rishworth, some 26 
miles west-south-west from Wakefield. 


The water has not hitherto been submitted to any process of filtration or 
treatment prior to its delivery to consumers. 


In Table XI. a summary is given, showing the estimated populations of the 
several districts receiving their water supply from these works together with 
notes as to the occurrence of lead poisoning amongst consumers. 
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APE, fe RGU ) TABLE XI. 
h ses of Pia SPS Be = 87 883 oe : pst 4 rte “yainogiog 
Coad Poreottine ; “WAKEFIELD CorPorATION WATERWORKS. (. Fystihe 


Z : =) Np - . ~ - 


. Occurrence of Plumbism reported _ 
Estimated | by the Medical Officers of Health for 











Population the several Districts as dueto = 

gt supplied from Water Supply. is 109 

jo Pistniet. ius Wakefield . J ditgows@) @ 

Corporation 4 ; Pov tsedo : 

Waterworks. |} th ee? POT Intermittent 

Past. | Present. C iii in att o 

1. 2, 3. 4. ae 

3 2 

Wakefield, U. - - 33,676 Yes Yes Continuous. 

Altofts, U. - - 3,700 Yes. .. Yes Intermittent. 

Featherstone, U. - - 3,000 — rat ae 

Normanton, U. > - 10,800 — — oo 

Sandal Magna, U. ~ - 4,000* és |. 2 Yeu Intermittent., 

Whitwood, U. “ _ ‘5,000 Yes Yes Continuous. 
Wakefield, R. - - 34,700 Les Yes Intermittent. 

95,376 | | . 


nS eT 


From the above table it appears that water is, supplied from the Wakefield 
Corporation Waterworks to the city of Wakefield, and to portions of six 
sanitary districts (five urban, one rural) situate outside the limits of the city. 
The total population so supplied is estimated at 95,376 persons. In all the 
districts, with the exception of the Featherstone and Normanton Urban Sanitary 
Districts (to which the supply has only been laid on for a few months), lead 
poisoning is reported to have been more or less prevalent amongst the consumers 
of this water... ee ry ; 
_sIn the,urban districts of: Altofts..and Sandal Magna, and..in,the rural — 
district of Wakefield, the poisoning is stated to have been. intermittent in 
character ; whilst in the urban districts of Wakefield and Whitwood it is reported 
to have been continuous.. With respect to the Wakefield water supply, it is — 
interesting to observe that the Medical Officer of Health for the urban sanitary 
district of Rishworth, in which the gathering grounds of the Wakefield Water- 
works are situate, reports that the private supply of the Rishworth Grammar 
Schooi, obtained from moorland gathering ground in that district, also 
possesses plumbo-solvent properties. 208 
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(q.) Yeadon Waterworks Company. 


The water supply of the Yeadon. Water Company is derived partly from the 
surface drainage of elevated meadow and pasture land, and partly from wells 
sunk in the sandstone near to. Yeadon. ‘The water-is-stated-to be:imperfectly — 
filtered, though. sand and gravel before delivery, to,consumers.:; Ibis estimated 
that this company furnishes water to 7,693 persons liying jin the urban sanitary — 
district of Yeadon, and to 2,000 persons living in the adjoining urban. sanitary — 
district of Rawdon. No cases of plumbism attributable to this water supply 
have been observed amongst the consumers of the water living in Yeadon. One 
cage is reported to have occurred 12 or 13 years ago in Rawdon, in a house 
where, the service pipe was of unusuallengthe;i9 6: rience oJ 
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(r.) Waterworks, outside the West Riding furnishing public supplies to, Districts 
within the Riding. 

In Table XJTI. is given a summary of the information obtained with respect — 
to those sanitary districts situate in the West Riding which obtain the whol e 
or part of their water supply from works outside the Riding, . a 
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re wee. D —< 
[Warzrworxs SITUATE OUTSIDE THE West RrpiIneG which furnish Pdstic Y MERON ye 
WATER SovEay to 7 ls Districts within the Riding. 


~~ 


PNains by whist 


| he © Waterworks; 


potineieated, 


el. 
' ae - under - 
Dukinfield 


(District) 
_ Waterworks 


Joint Com- | 


mittee. 


Chesterfield Ru- 


ral Sanitary 
_ Authority’s 
Waterworks. 


Clitheroe Corpo- 


ration Water- 
works. 


Oldham Corpo- 
ration Water- 


works. 


York Water: 
works Com- 
peuy 

STStin +: 

adi 4 


ors 
mi -5) 


BF log 


; 





Estimated 





Districts Popu- Filtered 
or portions of lation Souree. or 
‘Districts supplied. receiving. rented: 
Supply. 
oy Be 3. 4. 5. 
Upper Mill, U. | 1,000 
“Saddieworth, © - | eon eh tones ©: 
R. (part of), 
Greenfield, 
Saddleworth, 
Delph. 
Rotherham, R. 2,000°'.| Moorland | Treated | 
(Beighton). ‘with lime- 
£5 ee stone.. 
Clitheroe, ...R..| 311 .| Moorland. No. 
(part of), West 
Bradford. 
Quickmere, U. - 2,670 | Gathering | No. 
: grounds in | 
upper 
valleys of 
Irwell. and 
tks es price ee 
“Great Ouseburn, | 2,000°~ 
R. (part of), 
Acomb. 
|-York, R.. (part | 680° [cs nines i Filtered, 
of), Dring- | 
houses, | and | hl 
Middlethorpe. | 
"14,081 _ 


Remarks 
with 
respect to 
Lead 
Poisoning 
af any). 


6. 








From this table it will be seen that the waterworks outside the Riding, from 
which public supply is obtained, are five in number—three being situate in 
Lancashire, one in Derbyshire, and one in the North Riding of Yorkshire. 
These works furnish public supplies to portions of seven sanitary. districts:n the. 


West Riding (two urban and ce rural), 


worksis estimated at 14,061. 


In none of the districts receiving ied outside pee have any « cases of 
plumbism, attributable to water supply; been observed. 


The einai Hi Aen ieee age 


(s.) Urban Sanitary Districts having Public Water Supply ee Local 


Sources. 


In Table XTITI. is given a summary of the information obtained with respect 
to the public water supply of urban sanitary districts. where such supply is 
obtained from local sources. 
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TsBLe XIII. 


SumMARY of information with respect to the Pustic Water Supriy of © 
31 Ursan Sanitary Districts in which the Supply is wholly or partly ; 
obtained from Local Sources. 


(Where the name of the district is printed in Italics, no portion of the public water supply _ 
is obtained from sources outside the district. ) 











mate ‘ 
. Remarks with | 
District Name by which Water ri i igatas ao respect to Lead 
r Supply designated. re- 2 Trontod Poisoning 
ceiving ; (if any). 
Supply. - 
1. | 2. 3. 4, re 6. 
Austonley, U. - | The Public Tank . 500 | Spring = No. — 
Baildon, U. - | Baildon Waterworks | 6,000 | Springs No. _ 
Baildon Moot: x 
siete I. D. (part |Bingley Reservoir é 7,000 | Surfacesprings) No. = 
of). 
Bingley Township, | (g.) Cullingworth 1,600 | Springs - No. _ 
U. (part of). Water Supply. 
a » 6.) Cottingley Water | 820 | Springs -| No. 7 
Company. 
Burley-in-Wharfe-| Burley Local Board | 2,600 | Springs on No. “= 
dale, U. Waterworks. Burley Moor. 
be an U. (part | Thornhill’s Reservoir | 1,500 | Springs - No. oa: 
of). 
Deproune, U.(part | Foster’s Water Supply | 1.275 | Springs . No. “Pe 
of). 
Farniey Tyas, U.- | Parnley Tyas Water 400 | Farnley Moor No. a 
Supply. 
Golcar, U. (part of) | Taylor’s Waterworks | 1,550 | Springs - No. = 
Company. new red sand- 
stone. 
Guiseley, U. - | Guiseley Waterworks 2,700 | Well. in red No. a 
sandstone. 
Harrogate,U. -| Harrogate | Water- | 14,000 | Haverah Park | Filtered | One case whe 
works Company. long service 
ipe in use 
during last 14 
: years. 
Haworth, U. - | Haworth Local Board | 3,640 | Springs and No. =< 
Waterworks. moorland. 4 
Holnfirth, U. - -| (a.) Holmfirth Reser-.| 5,556 | Snape Farm - No. — 
voir. 
"r 9 - | (6.) Newfold Tank -!| 3,500 | Newfold - No. _ 
Horsforth, U. - | Horsforth Water- 6,750 | Horsforth and | Filtered, _ 
works Company. Yeadon Moor, 
Ilkley, U. - - | Ilkley Local Board | 6,000 | Ilkley Moors - No. - — 
Waterworks, 
Knaresborough Knaresborough Water-| 5,000 | River Nidd ~ | Filtered. = 
a Tentergate, works, 
Luddendenfoot, U. | Whitworth’s Reser- | 2,000 Blackwood No. _ 
voir. Hall. 
Meltham, U. - | Meltham Local Board | 3,750 | Springs =} Bho. _ 
Waterworks. . 4 
Mexborough, U, «=| Mexborough Water | 3,600 | Well in coal No Practically 
Company. measures. none. 
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TABLE XIII.—continued. App, A. No. 18. 
On the Causes of 
tia Tene Fotone 
mate : y Mr, rower. 
; Popu- Filterea | Remarks with 
+ dest Name by which Water} 1.9? iltered | venect to Lead 
District. Supply designated. aoe Source, Ty Ret a oisoning 
ceiving (if any). 
Supply. | 
i: 2. 3. 4, ie a 6. 
Otley, U. - - | Otley Waterworks -| 8,000 | Streams - No. — 


Penistone, U. - | Penistone Waterworks| 2,400 | Moorland and No. 


deep springs. 
Pontefract Corpora- 6.888 | Deep wells in No. 


Pontefract,U.  - 






tion Waterworks. coal mea- 
sures. 
Rawdon, U, (part | (a.) Billing and| 600 | DriftsintoBil-| No. — = 
of). Tough’s Reservoir. ling Hill, 
Pe ‘a (b.) Peacock Inn 75 | Drift - - No. — 
- Supply. 
Selby, U. = - |.Selby Waterworks - 5,910 | Bore-holes in No. es 
the new red 
sandstone. 
Shipley, U. - | Eldwick Waterworks | 18,000 | Rombald’s “No One case’ only 
oor. where long 
service pipe in 
§ e 
Skipton, U. . | Skipton Waterworks- | 11,700 | Rombald’s oe 
Moor and pas- | filtered. 
wr i “ 4 ture land, 
Stocksbridge, U. -| (a.) Low Level Ser- | 4,320 | Springs - No. == 
>= vice, 
2 » «° |-(0.) High Level Ser- 540 | Springs 1. - No ae 
vice. | 
Swinton, U. - | Swinton Local Board | 10,000 | Well in car- | Treated ages 
Waterworks. boniferous with 
sandstone. milk of 
lime and 
filtered. 
Todmorden, U. - | (a.) Todmorden 1,150 | Moorland” - No. — 
Waterworks Com- 4 
pany. 
re » -| (6.) Greenwood’s 800 | Springs - Yes. — 
Trustees. 
9 » - | (c.) Various - - 960 | Springs - No In a few iso- 


lated cases 
where long 
service pipes 
have been in 


use. 
West Melton Water 6,000 | Pasture and | Filtered. = 


Company. arable land. 


170,084 


Wath - upon ~ 
Dearne, U. 





- 








_ The above table refers to a population of 170,084 persons, resident in the 31 
urban sanitary districts, who receive their supply from local sources. In the case 
of three districts only, those of Harrogate, Shipley, and Todmorden have 
isolated cases of plumbism, due to water supply, been observed ; and all the 
cases are stated to have occurred in houses furnished with lead service pipes 
of unusual length. 


(t.) Rural Sanitary Districts having Pubie Water Supply from Local 
i Sources. 


In Table XIV.asummaty is given of the information obtained with respect 
to the public water supply of rural sanitary districts when such supply is 
obtained from local sources. 
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“Arb. A, NO, 18. set Pyare” KTV | 
Di tig Causes Summary of INFORMATION with respect to the Pusutc Wirae Suppuy of 

by Mt, Power, 13, RuraL SANITARY ABBE ae oc in ee a Supply} ig obtained from 
Local Sources. . | 


(Where the name of the district is norentaae in Italics, no portion. of am public water supply 
is A ah gd from senpoes outside the district.) 


j a Ksti- .£ 
Names of Rural | i RCC ee ee 
Sanitary Districts; | . “Name b co © | Popula-lson: SowteesO |- or > 
and bean sea designated. tion re- 
- Supplied. j _. leeiying |. 
Supply. 


Ce Se 








ae Sys 





Barnsley, R, (part pi}: 
(Carl ton) 












Earl of Wharncliffe’s 
» Waterworks. 


1,000 | Partly gathering} No. 
ground cand | for} LU 
partly from 
coal pit. 


Moorlands) -| No. 
Spring =~ <«!|- No, 









Clitheroe, R. (part of) : 
(a.) Waddington - 


(0.) Bashall Eaves” - 


Halifax, ee (pone of): 
Norlan - 


Hunslet, R. (part of) : 
Temple a at - 


447 
263 


(a.) Waddington 
Waterworks. 
(0.) Taylor’s Reservoir 












Norland Waterworks | 1,500 | Moorland - No. 7 











Pasture land No. 
_ and springs, | 


Temple Newsam | 2,200 


Waterworks, 





Keighley, R.: : 
(a.) Steeton and 
- Kastburn, 

(d.) Sutton - 


(c.) Hast Merton © - 
(d.) Morton Banks - 





‘Steeton Waterworks - 





1,215 
1,237 
1,080 
297 


_ Springs « -| No. 














Sutton Waterworks Springs - . No. 
Company. 

‘East Morton Water- 
works Company. 

Morton Banks Water 


navoraline 


Springs'=\ ..-)- |- No. 
Springs “ - No. 
| 


LPateley Bridge Water-, 





sty Bridge, R. i 
e 


Pateley Bridge «=. _ 500 





Pateley Moor 
works. 


Ripon, B. Wart of):: 
a.) North Lees =) 


 (0.) Hutton Conyers 

















(c.) Rainton = | ies 400 Local es 
pon Rural. Sani- 
\(d.) Bishop Monk- tary Authority’s es — town- No. 
Moen p Water Services. oI ta. sup- J 





(e.) Markington i 
(f.) Melmerby. . - 


Sedbergh, R.: 
(a.) Sedbergh - 










Sedbergh Waterworks | 1,000 





Gathering 
ground and 
springs. 

Spring - = --- 








i (0) Dent oo* © °=):Dent Water Supply - | 350 














Settle ’ a rep » [o2ae: Bins ethryte i 
4 (Oi): Sehile and Sins {: Settle and | Genin 2,515 .| Springs) .dn b » Now 
em gleswick. wick Waterworks. | _ Scaleber, | . 

(6.) Ingleton - - Tngleten Waterworks | 1,080 oer in Ingles ‘Piltered, 





borough. 


(c.) High and Low Moorland stream! Filtered, 


Bentham. 


Bentham Waterworks | 1,377 













(d.) Long Preston *- ives Preston Water > BY | Soa ee 
Company. ° oe 
(e.) Burton-in- Lone urton -in - Lonsdale 594 | Springs-. .-|._No, 
dilex ‘orrinido Water Company. vty af vienna a .V EX” afd 
(f) Clapham“ ~ ~'| Clapham ‘Water Sup- | 225 Ingleborough | Filtered, 


ply. 





ake, 


Names of Rural 
Sanitary Districts 
‘and Townships 
supplied, 





i 


Skipton, R. (part of) : 
(a.) Gargrave 1 adie 


(@.) Crosshills 
Glusburn. 


and 


~ (¢.) Farnhill « Sil 


(d.) Bradley - - 
(e.) Embsay - - 
(7) Carleton - - 
(g-) Cowling - » 
th.) Kelbrook - 
(z.) Salterforth . 
(k.) Grassington  - 
(Z.) Cononley - 5 
(m.) Hebden - - 


Wharfedale, R. (part 


of): 
fa.) Menston* = 


(0.) Bramhope _—_—- 
{c.) Esholt- - 
(d.) Hawkswerth ~- 
(e.) Poole = - 
(7.) Timble - > - 
Worksop, R.: 
(Yorkshire portion) : 
(a.) South Anston - 
(6.) Kiveton é 
(c.) Harthill - 
Wortley, R. (part of) : 
(a.) Wortley - = 
(0.) Oughtibridge 
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TABLE XIV.—continued. 


Name by which 
Water Supply 
designated, 


ee 





Gargrave Rural Sani- 
tary Authority 
Waterworks. 

Crosshills and Glus- 

- burn Water. Com- 

pany. . 

‘Farnhill Water Com- 
pany. 

Bradley Water Com- 
pany. 

Embsay Water Com- 
pany. 

Carleton’ Water Com- 
pany. 

Cowling Water Com- 


pany. ; 
Kelbrook Water Com- 


pany. 

Salterforth Water 
Company. 

Grassington Water 
Company. 


pany. 

Hebden Rural. Sani- 
tary Authority 
Waterworks. 


Menston Waterworks 
Company. -_ 

Bramhope ‘Water- 
works Company. 

Esholt Waterworks - 


~Hawksworth Water- 
works. 
Poole Waterworks” - 


Timble Waterworks - 


South Anston Rural 
Sanitary Authority 
Water Supply. 

Kiveton Water Supply 


Harthill Water Supply 


Wortley Waterworks 


Oughtibridge Water- 
works, 


Cononley Water Com- 


Esti- 
mated 
Popula- 
tion re- 
ceiving 
Supply. 


500 
258. 
180. 
100 
574 
171 


1,300 
600 


4,000 
1,200 


36,520 


Source. 
4, 
Thorlber. Fell 
springs, 
Ling. Haw 
springs. 
Moor Edge 
springs. 
Lowersire Bank 
springs. 
Embsay Fell - 
Springs - é 
Springs - és 
Spring = « 
Spring = = 
Spring - “ 
Gib Side - 
Sear Side - 
Moorland =} 


Deep wells a 


Deep springs © - 


Deep springs = 


Springs and 
moorlands. 
Spring - = 

Gathering 
ground. 
Springs - - 
Well bored in 
gritstone. 
Wharncliffe 
Estate. 
Springs - ° 


Remarks 
with re- 
—< Aa 
ea 
Treated. Poisoning 
(if any). 


ee en ee 


Filtered, 
or 
eae oe 
No. 
No. 


No. 
No. 
Filtered, 


No. 
No. 
No. 


No. 
No. 








The above table refers to a population estimated at 36,520 persons, resident 
in the 13 rural sanitary districts who receive a public water supply from local 


sources. 


These local supplies are 47 in number, and furnish supplies to 


groups of persons varying from 40 to 4,000 in number. The supplies are drawn 
from very varied sources, yet amongst the consumers of these waters no cases 
of plumbism have hitherto been observed which could be attributed to the 


water, 
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APP. A. No. 13. 


On the Causes of 
Lead Poisoning ; (a.) As regards water supply : 


by Mr. Power. 

(1.) Of the total population of the West Riding of Yorkshire, nearly 
18 per cent. do not, at the present time, receive water supply 
from public sources. 

(2.) In the county boroughs practically the whole population receive 
water supply from public sources. . 

(3.) In the urban sanitary districts, other than county boroughs, a 
little over 60 per cent. of the population receive water supply 
from public sources, whilst nearly 40 per cent. still depend on 
private sources for water. 

(4.) In the rural sanitary districts, only some 40 per cent. of the 
population receive water supply from public sources, whilst 
60 per cent. still depend on private sources for water. 


) Summary of facts emumerated. 


(2.) As regards lead poisoning in relation with water supply : 


_ (1.) The waters supplied from the works of six of the trading corpo- 
rations, namely, Bradford (high level supply), Huddersfield, 
Sheffield (high level supply), Batley, Keighley, and Wake- 
field, are each reported to have exhibited strong plumbo- 
solvent property ; whilst water supplied by the Dewsbury and 
Heckmondwike Water Board, and water from some of the 
Todmorden Waterworks, apparently possesses plumbo-solvent 
property in a minor degree. 

(2.) The population of the several districts supplied with water from 

_. the above-named works, and subject to lead poisoning 

apparently attributable to water supply, amounts in the 
aggregate to upwards of 700,000 persons. 

(3.) In certain districts where water supply is also obtained from 


the works first enumerated, and which have an aggregate _ 


population of upwards of 60,000 persons, no cases of lead 
poisoning have been observed. 

(4.) All the waters reported to have plumbo-solvent properties in the 
West Riding of Yorkshire are derived from moorland 
gathering grounds. 

(5.) In the majority of the districts subject to plumbism the lead 
poisoning is stated to be intermittent in character. 


May, 1891. 
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ADDENDUM C. App, A. No, 18 


Recorps of WarTer Suppuies in the Sanrrary Duisrricts of the eo of 
Counties of Lancaster, CuMBERLAND, and WersTMORLAND, by Mr: Powek 
collected as introductory to an investigation by the MrpicaL 
DEPARTMENT of the Locau Conprrions affecting the SoLuBILITY 


of Leap by WatTER; by Mr. T. W. T'Hompson. 


In accordance with instructions having reference to the investigation, 
entrusted to the Department, into the occurrence of lead poisoning in asso- 
ciation with public water supplies, and into the conditions under which such 
supplies acquire ability to dissolve the lead of pipes and cisterns, I have 
addressed to the Medical Officers of Health of the several urban and rural 
sanitary districts in the counties of Lancaster, Cumberland, and Westmorland 
_—counties in which the water supplies were known to be largely derived from 
upland gathering grounds—a set of questions, designed to obtain certain 
preliminary data as to water supply, along with facts as to the occurrence or 
not of lead poisoning in connexion therewith. 

Tn this memorandum I now submit certain analyses of the replies received 
from the different health officers, and certain tabular returns of the data upon 
which such analyses are based. The data in question consist in the main, 
district by district, of the information supplied by the Medical Officers of 
Health, arranged in a form to facilitate reference ; but they are supplemented 
as regards particular districts by matter (printed in italics) obtained from 
Medical Officers of Health of other districts also supplied with the water that 
comes in question. On these returns I have also noted the area of each 
district as given in the 1881 Census Report; and as regards each urban 
. sanitary district the population for 188] and 1891, as given in the recently 

published Preliminary Census Report. The 1881 population entered in each 
instance on the returns for the rural sanitary districts is taken from the 1881 
Census Report ; but the estimated population in 1890 for each of these districts 
was supplied by the Medical Officer of Health for each district. 

Throughout this memorandum, except in these introductory remarks, the 
three counties above named are dealt with separately, being taken in the order 
of their relative importance from the point of view of population. ‘Thus, first 
for Lancashire, next for Cumberland, and lastly for Westmorland, the data 
got together are dealt with as follows :— 


1, Tables I., II., and II[., in which the sanitary areas of the county are the 
governing units; such areas being grouped according as they are 
county boroughs (Table I.),* urban sanitary districts (Table II.), or 
rural sanitary districts (Table III.). These tables show (col. 5) the 
estimated population in each different sanitary area receiving water 
by public service, and similarly (cols. 6 and 7), the estimated population 
dependent on private sources of supply. 

2. Tables IV.,f V., VI., and VII., in which water supplies in the county 
are the governing units; the water supplies being grouped according 
as they belong to county boroughs, to water companies and trusts, to 
urban sanitary districts, or to rural sanitary districts. These tables 
show (col. 2) the several districts or localities served by each water 
service; the estimated population (col. 3) in each instance receiving 
such supply; the source or sources of the water (col. 4); certain facts 
as to “ treatment ” of the water and its delivery to customers (cols. 5, 
6, and 7); and finally (col. 8), the presence or absence of lead 
poisoning among such consumers as recorded by the Medical Officers 
of Health of the districts supplied therewith. 

3.fA return for the county of the replies received from the Medical Officers 
of Health to the different districts; these replies being grouped 











* There being no county boroughs in Cumberland and Westmorland, Table I. will not be 
found in the analyses for those counties. ; 

+ There being no county boroughs in Cumberland or Westmorland, Table IV. will not be 
found in the analyses for those counties. 4 

ft In view of the summary of these data which is given in Tables IV., V., VI.,and VII. it 
has not been deemed requisite to reproduce here the full district returns appended to Mr. 
Thompson’s memorandum. 
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separately according as they relate to county boroughs, urban sanitary 
districts, or rura! sanitary districts—the areas in each group. being 
dealt with in alphabetical order, ~~ 8 - 


Before proceeding to deal with each county separately, it needs to be 
pointed out that these records, taken collectively, have reference to the water 
supplies of an extensive district with an area of upwards of 2,676,900 acres, 
and a population of some. 4,356,000. persons. Apart, therefore, from the 
immediate object with which they have been obtained, they promise to prove: 
useful for purposes of general reference. nie 

Also it will be convenient here to summarise the information obtained. .. 


(a.) As regards water supply : . rush Lee 

(1.) Of the total population of each of the. three counties under. con- 

sideration, uearly 7 per cent. in the case of Lancashire, 34 per 

cent. in the case of Cumberland, and nearly 59 per cent. in the-case 

of Westmorland, are at present unprovided with any public water 
supply. ) 

(2.) Of the poate boroughs in Lancashire, practically all the inhabitants 

obtain their water from some public source. 

(3.) Of the urban sanitary districts, other than county boroughs, approxi- 

mately 6 per cent. of the population of those in Lancashire, 3 per 

cent. of those in Cumberland, and 3 per cent. of those in West- 

morland are still dependent upon private sources of supply. i= 

(4.) Of the rural sanitary districts, some 54 per cent. of the population | 

of those in Lancashire, 75 per cent. of those in Cumberland, and 

93 per cent. of those in Westmorland are also still dependent upon — 

private sources of supply. oo 


(b.) As regards lead poisoning in relation with water supply : 


(1.) Conspicuous lead poisoning has only been heard of in connexion with. 
two public water supplies in Lancashire, viz., the Rochdale Corpo- 
ration supply and the supply of the Rossendale Water Company ; 
though in a minor degree lead poisoning has been mainly associated — 
with the Darwen Corporation supply, Skelsmersdale Local Board 
supply, and apparently also to a slight extent in the past with the 
supplies of The Fylde and Tintwistle Companies. Some other | 
Lancashire waters would also appear to have ability to act slightly 
upon lead, but no notable amount of plumbism’ has at present 
been observed to follow their use. } . 

(2.) With the exception of a past history of lead poisoning, possibly in 
association with the Whitehaven Local Board’s water supply, no- 
lead poisoning attributable to public water supply has been heard 
of either in Cumberland or Westmorland, though in both these’ 
counties the plumbo-solvent action of the waters, if they possess 


such, is largely obscured by the scarcity of lead service pipes and 
cisterns. 


(1.) Lancasnire. 


Replies to the questions above referred to, and reproduced in Appendix A., 
have been received from the Medical Officers of Health to 152 sanita y 
districts situated either wholly or partly in the county of Lancaster, and 
having an aggregate area of 1,203,708 acres, and a population of some 
4,020,328 persons. 5 

Of these 4,020,328 persons it appears that, approximately, 93 per cent. 
obtain water from some public service, while rather less than 7 per cent. are 
dependent upon private sources of supply. 

Three of the above-mentioned 152 districts, viz., Crumpsall Urban, Newton 
Heath Urban, and Openshaw Urban, haye recently been added to the city of 
Manchester. The information furnished by the late Medical Officers of 
Health to these districts is entered on the return, but the population of the 
districts is included in that of Manchester. 


t 
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The remaining 149 districts comprise (a) 15. county boroughs, having col-» App. A. N63, 
lectively in 1891 a Census population of 2,208,737 persons ; (4) 113 urban-5,, i Oata® ot 
sanitary districts, having in 1891 a Census population of 1,490,159 persons; Lead Poisoning; 
and (c) 21 rural sanitary districts, having in 1890 an estimated population of by Mz. Power. 
321,432 persons. : ae 


A.—WaATER SupPLies: PuBiic AND OTHER. 


In Table 1.4. will be found certain general data with respect to the water 
‘supply of the 15 county boroughs in the county of Lancaster, from which it 
will be seen that out of an aggregate population ef 2,208,737 persons, it is 
estimated that 2,205,157, or practically 99°8 per cent., obtain their water 
supply from publie services, while only about 3,600, or rather less than 0°2 
per cent. of the whole, are dependent upon private sources. 


Tasue La. [ LANCASHIRE. | 


‘Summary of Returns with respect to the Water Suppuy of the 15 
County Boroveus wholly or partly situate in the County. of 















































LANCASTER, 
In County Boroughs) Popula- 
having Public tion of 
Popula- | Popula- Water Supply. County 
. Area in |tion, 1881. tion; 1891. Fstimated Boroughs 
Acres. | (Prelimi- | (Prelimi- Population wholly 
Sie - ae (1881 nary nary ha: P depen- 
a eee Census | Census | Census dent on 
Report.)} Report, | Report, | Served | Depen- | Private 
1891.) 1891.) from | dent on | Sources 
Public || Private} — of 
Source, | Sourees.| Supply. 
hi ka eiBs aot boead. 5, 6. oT 
Barrow-in-Furness- | 10,456 47,259 ode7 124 Eo, 7 Be | —s e535 
Blackburn - -| 6,974 | 104,014 | 120,064 119,564 500-hosoks 
Bolton - - 2,404 | 105,414 | 115,002 | 115,002 ,. — a 
Bootle —- Paae07 (20975374 per4agign7 ba049.en7.| — lx 
Burtley - = 1,731 63,339 87,058 87,058 — — 
Bury : 280183390 68054:717 Peie7i206 brosy,206-| —- sic 
Liverpool - - 5,210 | 552,508 | 517,951 | 517,951 — cot 
Manchester - 4,293 | 462,303 | 505,343 | 505,343 — Es 
Oldham —- -0be44730 £2111j349 piEsii46s h<1g1,463.) at 
Preston - = 3,721 96353711 TH075573 @°107,573 —— a 
Rochdale - - |. *.45172 | 68,866 | 71,458 | 68,458 | 3,000} = 
St. Helens - - 6,586 57,403 71,288 71,188 100 es 
Salford - - 9,170 176,235 198,136 198,136 —_ was 
Stockport -. ~ 2,200 59,553 70,253 | = 70,258 <= au 
Wigan - = 2,188 48,194 59,013 55,013 -— an 
Totals - |' 64,432 2,035,059 |2,208,737 |2,205,187 | 3,600 |»: = 





—_———___. — 





In Table I1.a. will be found similar data with respect to the water supply 
of 113 urban sanitary districts in the county of Lancaster, from whieh. it 
will be seen that out of an aggregate population of 1,490,159 persons, it is 
estimated that 1,402,783, or 94 per cent., obtain their water supply from 

_ public services, while 87,376, or nearly 6 per cent., are dependent upon 
private sources. It will further be seen that as regards the four urban 
“sanitary districts of Croston, Rainford, Standish-with-Langtree, and Upholland, 
which together have a population of 15,365 persons, no public provision has 
at present been made in the matter of water supply. 


Ack -Z 


App, A. No. 13. 


On the Causes of 
Lead Poisoniag ; 
by Mr. Power. 


372 


TaBLeE I].a. [LANCASHIRE. | 


wholly or in part within the County of Lancaster. , 

















Summary of Returns with respect to the Warer Supp.iy of 113 Urnpaw 
SANITARY Districts (other than Counry BorouGHs) situate either 




















In Urban Districts Air 
in i 

_ | Popula- | Popula- ae rie Urban 
Area in tion, 1881.'tion, 1891.) Estimated Popula- | Districts 
Name of Urban “aed Sire et ea tion* Miglod 
ny Tae Census | Census | Census dent on 
| Report.)} Report, | Report, | Served | Depen- | Private 
Pe $891} 1891.) from | dent on | Sources 

Public | Private of 
Source. ‘Sources. Supply. 

i 2. 3. 4. enn tid clit 7. 

Abram - -| 1,982 2,638 4,309 4,259 BO ek ore 

Accrington * 8,425 31,435 38,603 38,603 — -—— 

Adlington - - 1,064 3,258 4,190 4,190 -~ — 

Allerton - - 1,586 830 914 914 — — 

Ashton-in-Makerfield| 6,250 9,824 13,379 10,846 2333 — 

Ashton-under Lyne 1,391 37,040 40,494 40,494 ~= -- 

Aspull = - ~ ht '8,905 8,113 8,952 952. = 

Astley Bridge aie? 1,768 5,613 6,239 6,139 oe ee 

Atherton - 29,496 PTS 602 >) 15, 88S: | 88:83 a _ 

Audenshaw - 1,165 5,936 6,547 6,547 — —_— 

Bacup - - 6,400 25,034 23,498 4,240 | 19,258 —_ 

Barton, Eccles, : 
Winton, and : 
Monton - - 2,261 21,786 29,606 29,606 -- —_ . 

Billinge - - 4,591 3,882 3,996 3,866 130 — 

Birkdale - - | 2,215 8-705 | .=42;887 |--22,387 4--— ae 

Blackpool - - 3,496 14,229 23,846 23,596 250 —_ 

Blackrod - - 2,388 4,234 4,021 4,021 -— — 

Brierfield - ook t Oly 4,088 5,888 5,838 | SO ie 

Castleton-by-Roch- 
dale. > = - | 2,344 4,017 4,857 4,340 517 | as 

Chadderton - | 3,082} 16,899 | 22,087 | 27,887 900 | wom 

Childwall - Me ee 187 199 Risks — 

Chorley - - 3,614 19,478 23,082 23,082 — eA 

Church - : 528 4,850 5,870 5,870 = = | 

Clayton-le-Moors - 1,059 6,695 Tg155 ¥5L55 — — | 

Clitheroe - - | 2,375 | 10,176 | 10,815 | 10,600 215 abs 

Colne and Marsden 5,329 11,971 16,774 16,774 — -—— 

Crompton - - 2,864 9,797 12,901 12,851 50 _ ; 

Croston~ - - 2,361 1,791 2,034 — — 2,084 

{Crumpsallt - 733 “= — _ —_ —] 

Dalton-in-Furness - 7,223 13,339 13,300 13,300 — — 

Darwen - -| 5,918 | 29,744 |) 384,192 | 82,692 | 1,500) — 

Denton and 
Haughton - 1,706 12,711 13,993 13,793 200 — 

Droylsden - - 1,144 8,687 9,482 9,482 — — 

Failsworth - - 1,073 7,912 10,425 10,425 _ os each 

Farnworth - - 1,502 20,708 23,758 28,758 — — 

Fleetwood - - 1,800 6,733 9,274 9,274 —— maar 

Fullwood - Behe yal kT 3,725 4,112 |. 4,006 106 _ 

Gaston “1 1,625 °| “Soars Te saat |)? 18 44et em & 

Gorten 144% -| 1,484] 12,081 | 15,215 | 75,762 gg" h Soe 


SURDC RE SAGE LEAS: Rs, ee «Dien de ee SER eS 2 A a 
* ‘The figures in columns 5 and 6 in italics are estimates of my own, based upon 
the replies of the Medical Officers of Health.—T. W. T. 
+ Recently added to Manchester. 
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APP, A, No. 13. 


TaBLE II.a. [LANCASHIRE ]—continued. ae 
On the Causes of 
1 Lead Poisoning ; 
Popu a- by Mr. Power. 


tion of 





In Urban Districts 
having Public 
































Popula- | Popula- Urban 
Area in |tion, 1881.\tion, 1891. eee ae Districts 
Acres. | (Prelim- (Prelim- * wholly 
Name of Urban tion 
Sanitary District. | (1881 | inary mary. OE 
‘ Yy Census | Census | Census dent on 
Report.)| Report, | Report, | Served | Depen- | Private 
1891.) 1891.) from dent on | Sources 
Public | Private of 
: : Source. | Sources. | Supply. 
1. ae 3. PCR ie 6. 7. 
Grange - ~| 1,160 1,150 1,733 1,633 106 | .5e5 
Great Crosby ° 1,768 ¢ <5; 033 6,400 6, 400 —— 
Great Harwood - 2; 863 6,287 9 (073 9,073 -— — 
Haslingden | - 3,627 16,298 18,225 17,000 1,225 oe 
Haydock - - 2,409 5,863 6,535 6,509 26 ides 
Heaton Norris - 1,564 9,797 7, 164 7,164 = — 
‘Heywood - - 3,496 22,979 23,286 23,286 _ — 
Hindley” - - 2,611 14,715 18,973 18,973 — — 
Horwich - -. -| | 3,254 3,761 | 12,850 | 12,700 150s juieoes 
Hurst - ~ 540 6,384 6, 779 6, ArT 2 ~~ —_ 
Huyton-with-Roby 3,054 4, 060 4,625 4,625 — oe 
Ince-in-Makerfield - 2,320 16,007 19,255 19.255 —— — 
Kearsley - - - 997 7,253 7,993 7,900 93 — 
Kirkham - - 857 3,840 3,995 3,889 106 -- 
Laneaster - - 1,494 24,239 31,038 31,038 —— — 
Lathom - - 8,694 4,161 re 371 205 4,166 —_ 
Lees . - - 202 3, dll 3,877 3,372 5 — 
Leigh - - 6,192 21,734 28,702 28, 702 — -— 
Levenshulme + 606 3; 557 5,506 5,506 — 
Leyland - - 3,726 4,961. 5,972 4,500 i, 472 — 
Litherland - - "850 2,426 4,441 4,44] — — 
Littleborough - 7,737 10,406 10,878 9,000 1,878 oo 
Little Crosby - 1,811 553 641 212 429 —_ 
Little Hulton - 1, 107 5,714 6,697 6,697 — -— 
Little Lever - 807 4,413 5, 168 5,168 — -- 
Little Woolton - 1,388 1,159 1,131 1,131 | — 
Longridge - - 3,123 3,705 4,101 3,500 601 — 
Lytham - - 2,238 4,122 4,656 4,636 20 =- 
Middleton - = ri ,085 18,953 21,310 24 110 200 — 
Milnrow - - 3s 264 7,013 8,046 ee 364 2,682 — 
Morecambe - 1,725 3,931 6,476 6,476 — _ 
Mossley - = 1, "500 13,850 14,162 14,162 — — 
Moss-side - - 420 18,131 23, 833 23,833 — — 
Much Woolton - 795 4,541 4,545 4,545 — — 
Nelson - - 827 10,381 29,700 | 22,700 — 
[Newton Heathf - 1,350 -- _ _— — a 
Newton-in-Maker- 
field - - | ° 3,103 10,580 12,861 12,000 861 <a 
Norden - - 6,033 4,043 3,999 2,400 1,555 pa 
FOpenshawt - 579 — — = te _] 
‘Ormskirk - - 573 6,651 6,298 6,298 — met 
‘Orrell - - 1,618 4 299 & 914 4,914 _— ane 
Oswaldtwistle - 4,883 12,206 13,296 13,296 — ince 
Padiham and ae 
ton - 950 8,974 11,311 11,311 — Ss 
Pemberton - = 2,894 13,762 18,400 18, 000 400 Sein 
Prescot - - 268 6, °419 6, 745 6,745 a hes 
Prestwich - ~ 1,917 8,627 7,869 7,869 ae eds 


* See Note * on p. 372. ee i oe Me 9 = Sl i RAR sc i Recently added to Manchester, 
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TaBLE Il.a. [LANCASHIRE |—continued. 


—s-_ ~— 





Popula- 




















by Mask owen gd CGO | ajninigit | | In Urban Districts cae , 
ia ciit aor having Public 10 0 
A Popula- a. Water Supply. Urban | 
} ie pr wi bo ees ‘| Estimated Popula- pees | 
Name of Urban |’ paar FENG tion* whouy 
Sanitary District, -|-1881_|) inary’: | | inary | depen 
‘OJ Census | Census | Census | dent on : 
Report.)| Report, | Report, | Served | Depen- | Private 
. 1891.) 1891.) from dent on | Sources . 
Public Private of 
are i | spina Source. | Sources. | Supply. ) 
WE SS Sh on ie ie wa ie fonds 
Radcliffe - - 2,453 16,267 20,020 20,020: ~ —_ | 
Rainford = - - | -5,872 3,745 3,472 — — 3,472 ) 
Ramsbottom : 290 16,142 16,726 14,000 | - 2,726 Luma. @ 
Rawtenstall - | 1,667 | 28,913 | 29,507 | 19,672 | - 9,835 —_ = 
Reddish - - 1 541 | Don 6,854 6,854 -— oe ee 
Biante Lo Se ae ae sb 6,010 coro |. — nae 
oyton - ~ 2, 11,433 133395 13,395 _ og 
St. Anne’s-on-Sea - 3,292 1,179 2,588 2,538 50 ad 
Skelmersdale - | 1,941 5,707 6,627 | 6,627). — oni 
Southpert - - 3,665 32,206 43,026 43,026 | — a 
Pd aca hI 806 253977 26,783 26,783 5 -= ae : 
tandish-wit ang- Th ; 
tree - 3,265 4,261 5,416 —- | = 541605 9 
Stretford - - 3; 255 19,018.| ‘25,751 21,751 | - — — 
Swinton and Pendle- 
bury - -| 2,166 | 18,207 | 20,197 | 20,197 | - — as ] 
Toxteth Park - E; "500 10,368 21,046 21,046 — = 3 
Trawden - - 6,808 2,164 2,354 1,800 554 — | 
poe ~ x =. 4,614 5,553 6,354 4,766 1,588 — . 
yldesley-with- 
Shakerley - 2,490 9,954 12,891 12,801 90 aly 
eer elt eet 
p ol and - 2 ’ ot te = ie ; 4 443 
Walton-le-Dale -| 4,683 9,286 | 10,556 9,070 | - 1,486} 9 
Walton-on-the-Hill ] 907 18,536 40,304 40,304 — wis 
Warrington - 1,442 42,552 52,742 52,742 ee = 
Waterloo-with-Sea- 
forth - : 740 9,118 17,328 17,328 -— ras 
Wavertree - - 1,838 11,097 13,764 13,764 —_ nie! 
West Derby ©: - 5, 561 33,614 38,291 30,000 8,291 ae 
Westhoughton - | 4,341 9,197 | 11,077 | .10,100 977 punigasset 
Whitefield - Si 2,048 9,516 10,781 10,781 | —_—— pear OA 
Whitworth - - 8,000 11,892 9,766 4,883 4,883 iret, 
Widnes - = 3,339 24,935 30,011 29,917 100: as 
Withington 5,728 17,109 25,729 |, 25,629 100 wats 
Wuerdle and Wardle 3,086 4,640 3,952 3,902 SO as 
Totals- ~ —_-_| 808,557 1,214,059 1,490,159 (1,402,783 |~72,011-| 15,365 _ 








———— 


*| Sea Mote % hte ST Oicgne peri & yok ik a eee 


In-Table Iff.a. willk-be foul similar data with! ee éo ‘is oO) “Haba 
sanitary districts in the’ county of ' Lancaster, from which it will ‘be’ ‘seen 
that, out of an aggregate estimated population of 3215432 persons, it is ¢om- 
puted that 148,619, or only about 46 per cent. of | the whole, obtained their 
water supply from: public sources, while as many as 172,813 persons, or. gies! 
54 per cent., are dependent»upon private sources of supply)'. 99" 
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Tasue IIL.a. [LANcAsHtRe. | 


SuMMARY of Retrurns with respect to the Water Suppiy of 21 Rurar 
Sanrrary Districts situate wholly or partly within the County of 
LANCASTER. 

St 


In Rural Districts Popula- 
having Public tion of 
Water Supply. Rural 


Areain | Popula- | Popula-| petimated Popu- | Districts 


if 





Name of Rural eet : Dawa tion, lation wholly 
it: + $ 1890. depen- 
Sanitary District. Gerba lrGemias 2 Cestt sate 


Report.) | Report.) mated.) | Served | Depen- | Private 
from | dent on | Sources 
Public | Private of 

Source. | Sources.} Supply. 


t 
ee 








ne 9 meee | ee 






































ky 2, 3. 4, Seana: RGds | oR: 
Ashton-under- Lyne - 21,360 14,560 | 12,483 | 77,400 1,033 = 
Barton-upon-Irwell - £75755 19,195 | 26,550 | 26,000 550 —_ 
Blackburn - - 20,647 8,103 8,102 2,320 9.782 noe 
Bolton | - - 25,032 24,679 27,636 | 27,136 506 aoe 
Burnley - - 46,910 21,672 27,000 7,100 19,900 — 
Bury - - 20,882 24,719 Love 24 12,000 3,224 — 
Chorley - - 43,691 18,242 19,000 | 290 18,710 — 
Clitheroe - - 30,889 7,001 7,000 2,000 5,500 — 
The Fylde - - 47,349 10,807 11,850 6,110 5,740 — 
Garstang - ~ 61,115 12,375 | 13,000 3,250 9,750 come 
Lancaster - -| 59,279 | 16,244'| 14,786 | 5,200| 9,586 ou 
Leigh - = 13,248 12,028 9,250 5,000 250 oe 
Lunesdale - - 75,734 7,182 1,¥32 1,435 5,697 — 
Ormskirk - ~ 73,574 25,782.| 30,888 | 10,370 | 20,518 — 
Prescot = 2 34,290 15,698 | 17,083 6,956 | 10,127 — 
Preston - .- 53,895 15,907 | 14,387 1,956 | 12,4381 — 
Prestwich - ~ 4,972 17,606 | 16,365 | 75,500 865 —_— 
Ulverstone - - 129,621 19,184 20,000 300 19,700 = 
Warrington - - 24,214 12,323 | “16,560 1,900 14,660 — 
West Derby . - 14,561 4,550 5,000 1,210 8,790 —_ 
Wigan ~ = 11,701 5,004 5,686 1,186 4,500 — 
Totals - = | 830-719 | 313,861 | 321,482 | 148,619 |172,813 | — 














(B.) Puptic WATER SupPLiEs AND LEAp Portsonine, 


In Tables IV.a. to VII.a. will be foundan analysis of the circumstances, as 
regards source, delivery, and distribution, of the public water supplies in the 
county of Lancaster ; together with information as to: the recognised presence 
orapparent absence of lead poisoning in connexion with such supplies. 

These tables also illustrate the extent to which trade in water is carried on 
in Lancashire. In this connexion it appears that out of the total 143 sanitary 
districts to which, exclusive of the six. county boroughs named below, the 
Lancashire returns refer, no less than 86 (three county: boroughs, 74 
urban sanitary districts, and nine rural sanitary districts) obtain either 
the whole ora part of their water supply from one or other of the following 
six county borough corporations or three water companies or water trusts, viz., 
the Bolton, Bury, Liverpool], Manchester, Oldham,and Rochdale Corporations, 
and the Accrington Gas and Water Company, the Ashton-under-Lyne, 
Stalybridge; and Dukinfield (District) Waterworks Joint Committee, and the 
Fylde Water Company. The. population thus: supplied» by these nine bodies, 
exclusive of the population of the districts proper to. the six corporations 
enumerated, amounts to some 1,280,000 persons. The total population 
supplied by them (#.e., including the population of the six county boroughs) 
amounts to-over 2,677,000 persons, or about 66: percent. of the population 
of the. whole:149 districts included in the:Lancashire return. 
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App. A.No.13. | Water trading in Lancashire is also carried on on a smaller scale by other 
On the Causes of COUNTY boroughs, urban sanitary authorities, and water companies. - 
Lead Poisoning; As regards lead poisoning, it would seem, from the information given in 


by Mr. Power. column 8 of the tables now under consideration, that very few of the 
Lancashire water supplies at present exhibit, or have in the past exhibited, 
any very vigorous action on lead pipes. 

Considering first the twelve water supplies possessed by county boroughs ~ 
(Table IV.a.), the evidence on this point is, except in the case of a single © 
water supply (that of the Rochdale Corporation), to the effect that almost no — 
lead poisoning, clearly referable to public water supply, has been observed. 
Moreover, as regards several of these supplies, and this is notably the case 
with respect to the supplies of Liverpool and Manchester, the import of this — 
evidence is enhanced by the fact that it comes from a number of independent — 
sources. It would therefore seem that so far, at least, no conspicuous amount 
of lead poisoning has occurred as a consequence of the use of eleven of the 
twelve wa‘ers in question. Nevertheless it is worthy of note that the majority 
of these waters appear to be obtained, either exclusively or largely, from 
moorland gathering grounds. 

But although as regards these eleven waters there is absence of evidence as 
to their acting vigorously upon lead pipes, the conclusion that they have no 
action whatever upon such pipes would not seem warranted, and as regards 
certain of them there is some indication of the opposite being the case. This 
will be seen by reference to Table IV.a., column 8. Still, in view of the 
large population supplied by these waters, but little importance can be 
attached to the insignificant record of lead poisoning in connexion with them, 
except, perhaps, in so far as this might give rise to suspicion, either of more 
lead poisoning having occurred than has actually been observed, or of the 
possibility of such slight tendency to act upon lead as these waters have, 
apparently, hitherto displayed, becoming at some future time increased. 

In the case of the Rochdale water, however, the case is different, and it — 
would seem that this water, or some of it, for it is obtained from three different — 
gathering grounds, has at times a vigorous action upon lead. The facts, so 
far as at present ascertained, are as follows:—In addition to the county 
borough of Rochdale, that corporation supplies water to a considerable 
population in the Castleton-by-Rochdale, Littleborough, Milnrow, Whitworth, — 
and Wuerdle and Wardle Urban Sanitary Districts, and a relief supply to the 
Middleton Urban Sanitary District, which, however, is stated to be seldom ~ 
used. 

As regards the Milnrow District the Medical Officer of Health reports that 
he has heard of no lead poisoning, and none has been reported to him since his ~ 
appointment. And from the Castleton-by-Rochdale District it is reported that — 
no lead poisoning which could be attributed to the water in question has 
come under notice. The Medical Officer of Health to the Middleton District — 
(mainly supplied by the Heywood Corporation) replies ‘‘no cases known — 
definitely about.” On the other hand, the Medical Officer of Health to the 
Rochdale County Borough states that he has had cases of lead poisoning in 
the past, and also has such at present, though he is unable to speak definitely — 
as to their number. The lead poisoning in Rochdale, which he reports as — 
diminishing, he attributes partly to the ordinary trades of painting and plumb- ~ 
ing, but to some extent he evidently regards it as due to the public water supply, — 
for he refers to cases in houses “ where the pipe is lead and some distance from F 
‘the iron mains.” Inthe Whitworth District lead poisoning is reported as — 
having been “exceedingly common” when the Rochdale water was first used — 
there, but as now diminishing andrare. Butfrom both the Littleborough and — 
Wuerdle and Wardle Districts come accounts of extensive and increasing lead — 
poisoning. In the Wuerdle and Wardle District (estimated population | 
receiving Rochdale water 3,902 out of 3,952) the Medical Officer of Health — 
estimates that 50 cases came under his observation recently, during a period of 
12 months; and as regards the Littleborough District the Medical Officer of | 
Health refers to 40 or 50 cases in ‘two months.’ “he Wuerdle and Wardle | 
District was apparently first supplied with Rochdale water in 1876, and but few — 
cases of lead poisoning were observed until 1884, since which time they have 
been increasing “and have been mostly continuous during the past two years.” — 
Similarly, until 1874, the Littleborough District, although supplied by the” 
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Rochdale Corporation, was supplied with a different water to that now in use— 
the former being ‘a very hard water . . pumped up from Dearnley 
“ Colliery which was rented by the Rochdale Corporation.” And it 1s reported 


App. A, No. 18. 


On the Causes of 
Lead Poisoning ; 


that up to that time (1874) there was no lead poisoning in the district, by Mr. Power. 


neither was any observed until 1878 or 1880; that is, until the present 
supply had been from four to six years in use—‘ the pipes apparently 
.“ being protected up to that time.” 

In both these districts the lead poisoning is reported as being most common 
in the summer and autumn. 

As regards the source of the Rochdale water, it appears that it is obtained 

from three separate moorland gathering grounds, said to be generally similar 
in character, and situated respectively in the townships of Spotland, Wuerdle 
and Wardle, and Wardleworth. The water from the Wuerdle and Wardle 
gathering ground is collected in two reservoirs named Wham and Hamer 
Pasture, and that from the Spotland gathering ground in two reservoirs 
named Spring Milland Cowm. A fifth, “ Buckley Wood ”’ reservoir, receives 
water from ‘‘ any of the preceding reservoirs,” and, apparently, also the water 
from the Wardleworth gathering ground. 

As regards the distribution of these different waters among the several 
districts supplied by Rochdale, the medical officer of health informs me that 
“the supply is furnished sometimes from one reservoir, sometimes from 
** another, and sometimes mixed.”’ 


The water in the Cowm reservoir is filtered, the other waters apparently are 
not filtered. 

The Medical Officer of Health to the Littleborough District states that he 
has examined the water from the Hamer Pasture reservoir (Wuerdle and 
Wardle gathering ground), with which, he is informed, the Littleborough 
District is chiefly supplied, and that he finds it has a decidedly acid reaction ; 
whereas he understands that the water from the Cowm reservoir (Spotland 
gathering ground) is alkaline. To this difference he is inclined to attribute 
the greater amount of lead poisoning in his district than in some other 
districts supplied by the Rochdale Corporation. 
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On the Causes of Norine the Water Supplies possessed by County Boroveus in Lancashire, 
Lead Poisoning 3 » filtered or otherwise treated: by the: Water. Authority and.:the several» 


bye Paver together with Data from each Sanitary Area as to circumstances of | 


not tof Lead Poisoning 1 in connexion therewith. 























Name of County 5 hang eed | 
Borough Water Districts supplied. phe e Source of Water. | 
Supply. the Water. | 
i 2 ap ey. 4, 
Barrow - in - Fur- | Barrow-in-Furness, 51,712 |] Moorland gathering 
ness Corpora- County Borough. ground 10. miles 
tion Water- | Dalton - in -. Furness, 13,300 - from Barrow. 
works. U.S.D. reg 
65,012 





ee 





Blackburn Cor+'| Blackburn, County Bor-”| 119,564 |) “Moorland gathering 


poration Water- ough. . |) } ground at Forest of 

works, « of Bowland, West 
Riding of Yorkshire, - 
20 miles from Black- 


Blackburn, R.S.D. (part) 2,320 |) . burn. 





121,864 








Bolton Corpora- | Bolton, County: Borough | 115,002 
tion Water- | Aspull, U.S.D. (part) - 8,055 
works. 


| 
: Moorland gathering 


Astley Bridge, U.S.D. 6,189 
Atherton, U.S.D. (part) 150 
2 ground, the Heaton 
Farnworth, U.S.D. ~ 23,758 Sharples, Entwistle, 
Hindley, U.S.D. - 18,973 and Darwen Moors, 
3 to 7 miles from 
Bolton. 
Kearsley, U.S.D. ~ 7,900 
Leigh, U.S.D. - - 28,702 
Little Hulton, U.S.D. 6,697 
| Turton, U.S.D. - - 4,766. 
Westhoughton, U.S.D. - 10,100 
Barton - upon - Irwell, 8,500 a 
R.8.D. (part). 
Bolton R. 8S. D. - 27,136 |J 





265,878 
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-FLANCASHIRE. ] 


the Source or Sources of each such Supply, whether or not the, Water is 
Sanitary Districts in each instance supplied. from the Borough Waterworks ; 

















delivery to Consumers of the Water Supply, and Facts as to occurrence or 
j | | Presence or absence of 
: ‘Whether Filtered Whether Lead Whether Lead Poisoning among 
ion {Feented hal Service Pipes | Lead Cisterns | Consumers according to. 
wth are used. are used. Reports of Medical Officers 
, . of Health. 
lie Et | 6. ve ee 
« Partially ? sich dft¢ “To some No None heard of. 
extent.” ii 
No:: No None heard of: 
No - “. - =f | Yes,buttinned| Seldom for | “None, except what is 
a | ) drinking water. clearly due to trade.’ 
ki The water said to have 
a. slightly alkaline re- 
| action. 
u Yes -— None heard of, 


| 


None heard of. 

“Cases of lead poisoning 
very few.” Two or three 
cases in the past due to 
drinking the water first 
thing in the morning. 
(About one-tenth of the 
population of this dis- 
trict is supplied by the 
Blackrod Local Board 
Waterworks.) 
None heard of. 

None heard of as due to 
water supply. A few 
cases of plumbers’ colic. 
None heard of. 

None heard of since the 
use of this water. Pre- 
viously cases did occur, 
-. but, then lead-lined cis- 
terns were used. 

None heard of. 

None heard of as due to 
drinking water. Two 
cases in past due to trade. 
None heard of as due to 
drinking water. Two 
cases in past due to trade. 
None heard of. 

None heard of. 

None heard of. 


( Yes, but tinned | Not stated 
Yes, but tinned No 








Yes, but tinned No 
Yes, but tinned Not stated 








through: sand” re ‘ . 
--and gravel. Yes aly 


‘Yes, most is filtered | 
Yes No 





; 


Yes, but tinned ‘No’ 
Yes, but tinned No 


| Yes! if No 

| 1) Yes | Very few 
Yies,dbutitinned}- i Nod ove: 
Yes No 


“yi lat riot 


_ 


UL 6 lime No 





None heard of. 


. ° 
—_ en een 
De ee ee eS SS eee 


APP,..&, Nov 18A 


On the Causés of) 


b 


Lead Poisoring 1 


y Mr, Power, 


App. A. No. 18. 
ues ie Causes Of 
son ; 
by Mr. Powetr Borough Water 


Supply. 





lie 


Burnley Corpora- 
tion Water - 
works. 


Bury Corporation 
Waterworks. 


Liverpool Corpo- 
ration Water- 
works. 





* Since about the end of October 1891 some 3,000,000 gallons of water per 
Montgomeryshire. This water is mixed with well water and distributed over the 


Name of County 
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Districts supplied. 


Rurnley, County Borough. 


Bury, County Borough - 
Haslingden, U.S.D. - 
Little Lever, U.S.D.— - 
Prestwich, U.S.D. (part) 


Radcliffe, U.S.D. - 
Ramsbottom, U.S.D. - 


Rawtenstall, U.S.D. - 
Whitefield, U.S.D. - 


Bury, R.S.D. (part) - 


Liverpool City - - 


Bootle, County Borough 
Abram, U.S.D. - 


Allerton, U.S.D. - 

Ashton-in-Makerfield, 
U.S.A. 

Childwall, U.S.D. - 

Chorley, U.S.D. - 


Garston, U.S.D. - 
Great Crosby, U.S.D. - 
Haydock, U.S.D. - 
Huyton-with-Roby,U.S.D. 
Litherland, U.S.D. - 


Ltttle Crosby, U.S.D. - 

Little Woolton, U.S.D. - 

Much Woolton, U.S.D. 

Prescot, U.S.D. * 

Toxteth Park, U.S.D. - 

Walton - on -the - Hill, 
U.S.D. 

Waterloo and Seaforth, 
U.S.D. 

Wavertree, U.S.D. - 


West Derby, U.S.D. « 
West Derby, R.S.D.. = 


Estimated 

Population 
receiving 

|the Water. 








87,058 | Moorland 


57,206 
17,000 
5,168 
3,934 


20,020 
14,000 


19,672 
10,781 


12,000 





159,781 


eee 


S| 


517,951 |) 








49,217 
4,259 


914 
46 


199 
23,082 





13,444 
6,400 
6,509 
4,625 
4,441 


212 
Lovet 
4,545 
6,745 

21,046 
40,304 


17,328 | 


13,764 | 


30,000- 


1,095 


767,257 








Source of Water. 








gathering 
ground 4 miles from 
Burnley (geologically 
carboniferous sand- 
stone, in the valleys 
boulder clay mixed 
with drift limestone). 


Moorland gathering 
grounds at Shuttle- 
worth, Haslingden, 
and Clow Bridge— 
5, 10, and 12 miles 
from Bury respec- 
tively. 


Two-thirds from hill 
and moorland (mill- 
stone grit) between 
Blackburn and Bol- 
ton, 25 miles from 
Liverpool. One- 
third from wells in 
new red sandstone. 
The waters from the 
two sources are 
mixed before de- 
livery in Liverpool, 
and apparently also 
before delivery to 
most of the other 
districts.* 





TABLE IV.a. 





: 
| 
; 
: 
| 
‘ 
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[LancasHIRE |—continued. 





| " APP. AS No. 153 




















a | Presence or absence of onan tien Ae 
é ether Lead Whether Lead Poisoning amon Te 
ee Service Pipes | Lead Cisterns | Consumers ieganliiy to eied co : 
; are used. are used. Reports of Medical Officers 
of Health. 
5. 6. ‘fs 8. 
No, only stored in Yes No None heard of. 
reservoirs. 
( Yes Yes None heard of. 
; Yes . No es heard of. 
. Yes Not stated one heard of. 
ae iat Tron “ as far No None heard of as due to 
Eeiteocalows as possible.” water supply. 
LETS 8 J Yes No None heard of. 
, Yes, but tinned| Hardly any | None heard of as due to 
public water supply. 
Yes, but tinned Very few None heard of. 
Yes No None heard of as due to 
public water supply. 
L Yes Only afew | None heard of. 
Only afew | None heard of as due to 
water supply. 
Yes Only afew | None heard of. 
Yes, but most No None heard of. - 
‘tinned. 
% Yes None known of| None heard of. 
Only a few No None heard of. 
2 water ‘agiibek | Yes Yes, a few None heard of. 
Puogathering Yes Very few, if | None heard of as due to 
ground is fil- any. water supply. 
tered through Yes None known of | None heard of. 
sand and gra- Yes A few None heard of. 
vel. The well Only a few No None heard of. 
eee ne Yes No None heard of. 
filtered. Yes A few lead- | None heard of. 
lined. 

Yes Yes None heard of. 

Yes No None heard of. 

Yes No None heard of. 

Yes No None heard of. 

Yes A few Noue heard of. 

Yes A few None heard of. 

Yes Yes None heard of. 

Yes Very few Only one case heard of in 
connexion with water 
supply (13 years ago) 
due to storage of water 
in leaden cistern. 

Yes Not many None heard of as due to 
water supply. 

L Yes “Few, or none”| None heard of. 








day have also been received by the Liverpool Corporation from Vyrnwy Lake, in 
city but it forms only one seventh of the total supplies. It is filtered. 
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° Ou the Gar Causes of rest : ee 
Lead Poisoning ; sects , Sag Katina’ 















by Mr. Power. Name of County ) | : ; at 
Borough Water Districts supplied. at eee Source of Water. 
Supply. . the Water. 











—_ — 


l, 



















Manchester Cor- | Manchester, City ~| 505,343 |) 
poration Water- 
works. Salford, County Borough} 198,136 
Stockport, County 23,419 
Borough. 
Atherton, U.S.D. - 15,683 
Barton Eccles, Winton, 29,606 
and Monton, U.S.D. 
Crumpsall, U.S.D.* - oo 
Denton and Haughton, 13,793 
U.S.D. 
Droylsden, U.S.D - 9,482 | | / 
Failsworth, U.S.D. (pari) 425 
Gorton, U.SD. - 15,162 | 
| Gathering ground 
in the valley of 
Longdendale, W ood- 
Heaton Norris, U.S.D. - 7,164 head, 21 miles from 
Levenshulme, U.S.D. - 5,506 Manchester. Chiefly 
Moss-side, U.S.D. - 23,833 | moorland resting on 
the millstone grit. 
Newton Heath, U.S8.D.* — | A small portion only 
Openshaw, U.S LL - — is under i seagaes 
Prestwich, U.S.D. - 3,935 
Reddish, U.S.D. - 6,854 . 
Stretford, U.S.D. - 21,751 
Swinton and Pendlebury, 20,197 
U.S.D : 
Tyldesley - with- Shaker- 12,801 
ley, U.S.D. 
Withington, U.\S.D. — - 25,629 
Barton - upon - Irwell, 17,500 : 
Prestwich, R.S.D. =1 14,705") J 
970,924 | 





—$—$$$_—, 
——$_$—— 








* Crumpsall, Newton Heath, and Openshaw Urban Sanitary Districts have 
that of Manchester above. ine 8 gee 
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- TLANCASHTRE |—continued. 





: : Whether. Lead 
wee eae nd ‘Service Pipes 
ors at Sa are used. 
5. 6. 


f{ | Yes, short ones 


Yes, but tinned 
Yes 


Yes, but tinned 











| Yes 
| Yes 
Yes 
| 
Yes 
Yes 
| Yes 
The water is not 
filtered, but is 
passed ‘through 
wire strainers Yes 
of 30 strands< Yes 


to the inch. Yes, short ones 


None known of 
Yes 
Iron, “as far 
as possible.” 
| ia 


Yes 


Yes, but tinned 





recently been added to the city of Manchester. 





Whether 
Lead Cisterns 
are used. 


rh 


No 
Few, if any 
Seldom for 


drinking water. 
Not stated 


Some lead-lined 


No 


No 
Yes 
No 
None known of 
Not stated 
No 


No 
No 


Yes 


Not stated 
None known of 
No 


None known of 








Presence or absence of 
Lead Poisoning among 
Consumers according to 
Reports of Medieal Officers 
of Health. 


eA 








None heard of as due to this 
supply. 

None heard of. 

Only one case heard of in 
15 years. 

None heard of as due to 
water supply. Only a 
few cases of plumbers’ 
colic. 

None heard of, 


None heard of as due to 
water supply. 
None heard of. 


None heard of. 
None heard of as due to 





water supply. 

None heard of in Gorton, 
but M.O.H. reports one 
case met with in another 
district in connexion 
with Manchester water. 


| None heard of. 


| None heard of 


None heard of as due to 
water supply. 

None heard of. 

None heard of. 

None heard of as due to 
water supply. 


| None heard of. 


None heard of. 


“Very few cases having 
come under my observa- 
tion either in public or 
private practice, I can 
give no approximate 
estimate. Few, if any 
complaints have been 
referred to me for in- 
vestigation.” 

None heard of. 


None heard of. 
None heard of. 


None heard of. 








Their population is included in 


by Mr, Power, 


App,’ A, A.'Now 136 
On the Cat Caus a 
Lead Potsonti 
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App. A. No. 18. TABLE IV.a. 
On the ee of 
by Mr. pare? Name of County bs shai od 
Borough Water Districts supplied. : a eiving Source of Water. 








Supply. the Water. a 
aes | ee 


Aes 2: 





Oldham Corpora- | Oldham, County Borough} 131,463 
tion Water- 


| 











works, 
Chadderton, US.D. +} 21,687 Moorland = gathering 
grounds at Strines- 
Crompton, U.S.D. - 12,851 dale, Piethorn, and 
$ Denshaw — two, 
seven, and six miles 
Failsworth, U.S.D. - 10,000 from Oldham respec- | 
tively. ; 
Lees, U.S.D.  - -| 38,872 
¥ 
; 
Royton, U.S.D. - 13,395 
= Ashton - under - Lyne, 900 | 
R.S.D. (part). 
Quickmere, U.S.D.* = - 2,670 | J 
196,838 

Preston Corpora- | Preston, County Borough | 107,573 | 1. Moorland gathering | 
tion Water- ground at Whitewell, 
works, 20 miles from Preston. | 

Longridge, U.S.D. - 3,500 | 2. High gathering 
ground, near Long- 
ridge. 

Rochdale Corpo- | Rochdale,CountyBorough| 68,458 |) Three separate moor- | — 
ration Water- land gathering | — 
works. grounds at Spot- {| — 

land, Wuerdle and 
Wardle, and War- | — 
dleworth respec- | 

4 


| tively, all within a 

few miles of Roch- 
dale. The different 
districts supplied by 
the Rochdale Cor- 
poration are served 
with water “some- | 





Castleton - by - Rochdale, 4,220 ‘times from one 
U.S.D. reservoir and some- 
times from another 

and sometimes 





J. mixed.” 








* In West Riding of Yorkshire.. Information 





. [Lancasutre |—continued. 


Whether Lead © 


Whether Filtered : : 
Service Pipes 




















or Trea‘ed. 
are used. 
5. 6. 
{| Yes, but many 
are tinned. 
Yes 
No - - 

Yes, but new 
< | ones are tin- 
| lined. 

Yes 
| Yes, but 
generally 
tin-lined. 
Yes, but tinned 
| Yes, but tinned 
L Yes 
Not filtered. Yes 
Screened. (60 
meshes to square 
inch.) No 
Some of the Spot- ( Yes 
land water is 
filtered through 
sand. Water 
from other ga- 
thering grounds ! 
apparently not 
filtered. 
Yes 


ae eee A, 


a ee 


‘Not for domestic 
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Whether 
Lead Cisterns | 
are used. 





Fs 


Very few 


Not for drink- 
ing purposes. 
Very few, if any 





No 


Not for domestic 
supply. 


supply. 
None known of 


No 


No 


Yes 





No 


Presence or absence of 
Lead Poisoning among 
Consumers according to 
Reports of Medical Officers 
of Health. 








8. 


Very little observed lead 
poisoning as due to water 
supply, though the water 
acts to some extent on 
lead. 


None heard of as due to 
water supply. 
None heard of. 


' None heard of as due to 


water supply. 
None heard of. 


None heard of. 
None heard of. 


None. 


Almost unheard of in the 
past. None known of 
at present. 

None heard of. 


Some cases in the past and 
some at present, ‘but 
cannot give any idea of 
their number.” ‘The 
cases I have seen have 
arisen in plumbers and 
painters, also in houses 
where the pipe ?s lead, 
and some distance from 
the iron mains.” 


None heard of as due to 
the public water supply. 








taken from Dr. Barry’s Return. 
E 82300. 


App, A. No. 13. 


On the Causes of 
Lead Poisoning ; 
by Mr. Power. 


App. A. No. 13. 
On the Causes of 
Lead Poisoning ; 
by Mr. Power. 
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TABLE LV.a. 








Estimated 
Name of County Paidiaie 
Borough Water Districts supplied. ear Source of Water. 
SUPP the Water 
1 oa 3. 4, 
Rochdale Corpo- | Littleborough, U.S.D. - 9,000 


ration Water- 
works——coné. 


St.Helens Corpo- 
ration Water- 
works. 


Wigan Corpora- 
tion Water- 
works 











Three separate moor- | 
land gathering 























grounds at Spot- . 
land, Wuerdle and : 
Wardle, and War- | 
dleworth respec- : 
| tively, all within a 
14 few miles of Roch- 
dale. The different 
| districts supplied by 
Middleton, U-S.D. = | Reliefsup-| | The, joehoule, Cons 
ply from || with water “some- | 
hd 1 " times from one | 
ses q = reservoir and some- 
Minto, TDi | > peeged | times from another, | 
Whitworth, U.S.D. - 4,883 ceca * : 
| ° 7 
| 
| Wuerdle and Wardle, 3,902 | 
U.S.D. aS ee Ee! 
95,827 
St. Helens, County 71,188 
Borough. . 
Ormskirk, R.S.D. (part) ia |B eeee nore 
Prescot, R.S.D. (part) - | - 900 | : 5 
West Derby, R.S.D. 115 
(part). | —— ‘ 
72,323 





—_———. 
————_ 


Wigan, County Borough | 55,013 | Gathering ground on 
Harrock Hills, 7 miles 
from Wigan. Tilled 

and grazing land. © 





ee 7 
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[LancasHIRrE ]—continued. App, A, No, 13. 
. : On the Causes of 
Presence or absence of — Lead Poisoning; 
. Whether Lead. Whether Lead Poisoning among by Mr. Power. 
tgp * jaro Service Pipes | Lead Cisterns Consumers according to 
riley are used. are used. Reports of Medical Officers 
of Health. 
5. 6. .. 8. 
I 
is Yes Not for drink- | Cases of lead poisoning 
| ing water. observed continuously 


since about 1878 or 1880, 
und they have been in- 
| creasing the last three 
years. “There have 
| been 40 or 50 fresh 
cases medically attended 
during the last two 
months. “: >. °.” There 
are generally more cases 
of lead poisoning in the 
summer and autumn 
than in the winter.” 
Littleborough is said to 
be supplied mainly from 
Hamer Pasture reservoir 
(Wuerdie and Wardle 
gathering ground). 





Some of the Spot- 
land water is 
filtered through 
sand. Water 
from other ga- 
thering . grounds 
apparently not 
filtered. 








4 
| Yes Not for domestic) None known | definitely 
: use. | about. 


ae Nas 


| 
Yes, short ones No None heard of. 

Yes Yes Lead poisoning “ exceed- 
ingly common” years 
age when the Rochdale 
Corporation water was 
first usod in this district. 
It is now rare and 
diminishing. 











Yes... | Only in about 


zis Only a few cases prior to 
10 houses. 


1884; since then the 
number has increased. 
“<< Mostly continuous 
during the past two 
years, but more notably 
from July to October 
during that time.” “I 
should say that about 
50 cases have come 
under observation during 
the past 12 months.” 


1 
| 
| 
} | 
| a 
| ; Yes Very few None heard of, 
No ~ 





Yes No None heard of. 
Yes None known of | None heard of. 
Yes Few or none | None heard of. 


| 


‘Yes, filtered through Yes No None heard of. 





, sand. 
i a a ET EIEN, AS, ee ee a ee 


B B2 
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‘App, A.No.13. As regards the 14 water supplies provided by Water Companies or Water 
On the Causes of rusts, shown in Table V.a., little need at the present stage be said. 
Lead Poisoning; Most of these waters are derived from upland gathering grounds; but here. 
by Mr. Power. again, as in the case of the county borough supplies, it would appear that 
with one exception (the Rossendale Company’s supply) there has been no con- 
spicuous lead poisoning among the consumers, at all events during recent. 
years, though there is evidence that certain of the waters do to some extent 
act, or have in the past acted, upon lead pipes and cisterns. The Rossendale . 
Water Company’s supply, however, apparently, as a rule, acts more vigorously 
upon lead than the others now under consideration, and in the spring of 1888 
a considerable outbreak of plumbism is reported to have occurred at Bacup in 
association with this water supply. ‘The somewhat sudden increase in the 
amount of lead poisoning observed at this time might, it has been suggested,. 


TABLE V.A.. 


Notins with reference to WaTreR CoMpANreEs (and WaTER TrustTs)* | 
whether or not the Water is Filtered or otherwise ‘ Treated ” by the | 
Supply ; together with Data for each Sanitary Area as to circumstances 
or not of Lead Poisoning in connexion therewith. 
























































x Wat Estimated ) 
ame of Water : 
Company. Districts supplied. Bees Source of Water. | 
| the Water. 
| ) 
ii, 2. | Sey 4 4, . 
Accrington Gas | Accrington, U.S.D.  - | 38,603 |} Gathering grounds, . 
and Water |: parly moorland, at 
Company. DeanCloughValley, 
4 miles from Ac- 
Cburch, U.S.D. - | 4,870 | + erington; Lower 
Clayton-le-Moors, U.S.D. 7,155 Booths, 3 miles from 
Great Harwood, U.S.D. | 9,073 Accrington; aud 
Rishton, U.S.D. - 6,010 Huncoat, half a mile | 
Burnley, R.S.D. - | 500 |) from Accrington. 
| 66,211 
Ashton - under - | Ashton - under - Lyne, | 40,494 |) 
Lyne,  Staly- U.S.D. : 4 
bridge, and | Audenshaw, U.S.D.~ - | 6,547 | eh << th a ‘Be 
Dukinfield | Hurst, U.S.D. - : 6,772 | Pe tenes a ee 
ae ; i shaw, 24 miles from 
(District) Wa- goa ee = Rosi 
terworks Joint | Mossley, U.S.D. - 14,162 1 sm papeci 
Cimidiitiee: es reenfield, 8 
Stalybridge, U.S.D. -| 26,7e3 || “ules distant. 
Ashton - under - Lyne, 7,050 | J 
R.S.D. (part). 
101,£08 
Carnforth Water- | Carnforth and Warton 2,000 Gathering ground at 
works Com- in the Lancaster Swarthdale 3 miles | 
pany. R.8.D. distant. 
Colne Water | Colne and Marsden 1,825 | Hill sides - fi 
Estate Com- U.S.D. (part). 
pany. 








* Herein are included two minor sources in private hands ; 
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‘have had some relation to the fact of the water mains having stood empty for APP-A. No. 15. 
a period of six weeks during the previcus summer. This water is obtained Qn the Causes of 
entirely from moorland gathering grounds, and is stated by Dr. Brown, the Lead Poisoning ; 
Medical Officer of Health tothe Bacup Urban Sanitary District, to have an acid >Y M™. Power. 
reaction. It is not filtered, but in 1888, at the suggestion of Dr. Brown, lime 
(CaQ) was placed across the conduit so that all the water going to the reservoir 

’ was charged with Ca (HO)s, which was held in solution. This, however, 
was discontinued, asthe plumbo-solvent action of the water increased. 


A few cases of lead poisoning in the past, and one recent case, are reported 
from districts supplied by the Fylde Company’s water; also a few cases are 
‘said to have occurred 30 years ago in a district supplied by the Tintwistle 
Waterworks Company, and one or two cases elsewhere. 


(LANCASHIRE. | 


an the County of Lancaster, the Source or Sources of each such Supply, 
Water Authority, and the several Districts in each instance obtaining the 
of delivery to Consumers of the Water Supply and Facts as to occurrence 


Presence or absence of 
Lead Poisoning among 
Whether Filtered | Whether Lead | Whether Lead | Consumers of the Water 
or otherwise Treated.| Service Pipes | Cisterns are | according to the Informa- 
are used. used. tion received from the 
Medical Officers of Health 
to the Districts supplied. 











aes 
| 


5. 6. 3 a: 8. 








No None heard of, but the 
water “is capable of 


In all cases there Yes 
is provision for 








settling before taking up lead if long 
admission to the exposed to its action.”’ 
service reservoir. 4 Yes No None heard of. 
The Hun coat } Yes No None heard of. 
water is filtered Yes No- None heard of. 
through sand, Yes No None heard of. 
gravel, coke, and Yes No None heard of. 
bricks. 
{| Yes, but many Yes None heard of. 
are tin-lined. 
Yes | No None heard of. 
Yes, but some No None heard of. 
| tin-lined. . 
Yes, but tin- Not many Only two cases heard of 
No . wie lined. in 15 years. None at 
present. 
Yes — None heard of. 
Yes, but some No None heard of. 
are tin-lined. 
No- = = Some, but — None heard of. 
chiefly iron. 


No- “ = Yes Very few None heard of. 


-— ee cere eee Se eet : 
a ee 


both of them delivered to Colne and Marsden U.S.D. 





“App, A. No. 13. 


On the Causes of ~ 
Lead Poisoning ; 
by Mr. Power. 





Name of Water 
Company. 


ere 


Fylde Water- 
works Com- 
pany, The. 


London and 
North-W estern 
Railway Com- 
pany’s Supply. 


Montcliffe Col- 
liery Supply. 


Rossendale Water- 
works Com- 
pany. 


Mr. Ormerod’s 
supply. 
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Districts supplied. 





Blackpool, U.S.D. ~ 


Fleetwood, U.S.D. - 
Kirkham, U.S.D. - 
Lytham, U.S.D. - 


| St. Anne’s, U.S.D. - 
The Fylde, R.S.D. - 
Garstang, R.S.D. 


Newton - in - Makerfield, 
To. 





this water alone ; 


water mixed. 


Bacup, U.S.D. - - 


Colne and Marsden, 
U.S.v. 





Horwich, U.S.D. - 


Estimated 
Population 
receiving 
| the Water. 


2,538 
6,110 


3,250 





53,293 











12,000 


200 sup- 
plied with 
12,500 with 


this and Blackrod Local Board 


- 4,240 


100 | Agricultural land, near | 









TABLE V.A. ) 








Source of Water. 
Ee 


hes 


Grizendale Fells, 14 
miles from centre of 
The Fylde R.S.D. 


Deep bore-hole in the 
red sandstone. 


Moorland gathering 
ground within the 
Bacup U.S.D. 


Colne. 
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App. A. No. 18. 


—— 


[ LANCASHIRE |—continued. 











—_—— 


| ; On the Causes of 
. Presence or absence of Lead Poisoning ; 





Whether Filtered 
or otherwise ‘l'reated. 





Cisterns are 





Lead Poisoning among 


Whether Lead | Whether Lead | Consumers of the Water 
Service Pipes 


according to the Informa- 








by Mr. Power. 








are used. used. tion received from the 
Medical Officers of Health 
to the Districts supplied. 
3. 6. ies 8. 
f ¥es Not for do- | Rare cases occasionally in 
mestic use. the past; practically 
: none. One case re- 
cently in new house 
attributed to new lead 
service pipe. 
| Yes Not fordo- | None heard of. 
{ mestic use. 
| Yes Not for do- | None heard of as due to 
Passed through | mestic use. water supply. 
fine sieves having < Yes Apparently In the past very few cases. 
10,000 aper- | not now. Unprotected lead cis- 
tures. /)cto-50the terns once the cause, 
square inch. | but now done away with. 
No lead poisoning at 
present. 
| Yes Not for do- | None heard of. 
mestic use. 
Yes Not for do- | None heard of as due to- 
mestic use. the Company’s water. 
E Yes Very few None traced to The Fylde 
- Company’s water. 
No- - - Yes Yes None heard of. 
No- - = Yes, but tin- No None heard of. 
lined. 

Not filtered, but | Yes, short Not for In the spring of 1888, 
passed through lengths. drinking pur- there was a consider- 
settling wells. poses. able outbreak of plumb- 

ism, which ‘ was asso- 
ciated with the public 
water supply.” This 
followed upon a _ water 
famine in the previous 
year, when the pipes 
were empty for six 
weeks. “But there were cases of lead 


palsy due to public water supply 
for many years past.” On the whole, 
however, it seems to be diminishing, 
and at present there are only a few 
CASES. 

- | None heard of. 


Apparently not - | Yes - - | Very few 


App. A. No. 18. 
On the Causes of 
Lead Poisoning ; 
by Mr, Power. 
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Name of Water 
Company. 


Ks 


1. 


Districts supplied. 





2; 





Southport Water- 
works Com- 


pany. 


’ Stockport  Dis- 


trict W ater- 
works Com- 


pany. 


Mr. R. Sugar’s 
supply. 


Tintwistle Water- 
works Com- 


pany. 


Trawden Water 


Company. 








Southport, U.S.D. - 
Birkdale, U.S.D. - 
Ormskirk, R.S.D. ~ 


Stockport, B. - - 


Viel obtener cao an Cay, eee oe 


Estimated 

‘Population 
receiving 

the Water. 








Heaton Norris, U.S.D. - 
Reddish, U.S.D. - 


Colne and Marsden, 
U.S.D. 


Aehton-under-Lyne, 


R.S.D. (part) (8rd 
district). 


Trawden, U.S.D. - 








1. 46,834 


2. See 
Manches- 
ter.. 


| See 
Man- 


chester. 











TABLE V.A. . 
4 
4 

Source of Water. 


re es 4 
4. 
SS ee 








Wells in the new red 
| sandstone. 


J 


3 
| 
i 
} 


———— 


| 
| 
1. Gathering ground, 

chiefly moorland at | | 
Lyme, 8 miles from | | 





Stockport. 
2. Gathering ground, 
chiefly moorland, at | — 
‘ Woodhead (Man- | — 
chester Corporation | — 
Water), about. 14)@ 
miles from Stock- | — 
port. In times of | — 
drought a “bore | — 
hole” at Wilmslow 
and a deep well at | — 
Edgley are also used. | — 
The Lancashire por- 
tion _of Stockport 
Borough and _ the 
Districts of Heaton 
) 


3 
: 
7 
- 





Norris and Reddish 
are supplied with 
the . Manchester 
Water. 


-Hill side, near Colne - 
Moorland springs 24 


miles from popula- 
tion supplied. 








“From two springs, 
one on each side of | 
the town.” 

“Gathering ground is 
is supposed to be in 
the immediate locality 
of the springs. . . .” 

“‘ Sand and sandstone.” 
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[LANCASHIRE ]|—continued. 





Whether Filtered or 
otherwise Treated. 


14 Yes, filtered 
through sand. 


2. Not filtered, but 
strained (see 
Manchester). 


No - - 


Settling tanks ; no 
filtration. 








co 





Whether Lead | Whether Lead 
Service Pipes Cisterns are 











are used. used. 
6. 7 
Yes No 
Yes Yes 
Yes No 
Yes Not often 
for drivking 
purposes. 
Yes Very few 
Some No 
Some lead, No 
some iron. 








App, A. No, 18, 


On the Causes of 
Presence or absence of Lead Poisoning; 


Lead Poisoning among ~ by Mr. Power 
Consumers of the Water 
according to the Informa- 
tion received from the 
Medical Officers of Health 


to the Districts supplied. 








8. 


None heard of. 


None heard of. 


| None heard of. 


Only one case heard of in 
15 years. In this case 
the water was stored in 
a lead cistern. 


None heard of. 


History of lead poisoning 
at some few houses 
where lead service pipes 
were in use about 30 
years since. This pro- 
perty has since been 
supplied with iron pipes. 
No lead poisoning at 


present. 
None heard of. The 
water said to act 


slightly on lead. 
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Arr. A. No.13. Of the 22 water supplies possessed by urban sanitary authorities, other than 

wee the Causes of county boroughs (Table VI.a.), there is little to record as regards lead 
ead Poisoning ; ; : a Z é F 

‘by Mr, Power, poisoning. ‘T'wo or three cases are reported as having, in the past, occurred in © 

the Aspull Urban Sanitary District, which obiains some of its water from the | 

Blackrod Local Board Waterworks. Aspull, however, obtains most of its supply 

from the Bolton Corporation Waterworks, and it is not stated to which water 

the cases were apparently due. In the other five districts to which the Blackrod 

Local Board water is also supplied, no lead poisoning has been-observed. In 

connexion with the Darwen Corporation water, there has evidently been an _ 

appreciable amount of lead poisoning in the past, though it appears now to — 

have diminished. The medical officer reports as follows :—‘‘ Cases of lead 

** poisoning having occurred for some years past in the district, samples of 

** water were sent about two years ago to Dr. Frankland, who recommended ~ 

“a quantity of soda to be put into the water. ‘This was done, and I have © 

** not heard of a case of lead poisoning since.”? The Darwen water is obtained — 

from hills near the borough. 


From the Skelmersdale Urban Sanitary District ‘“‘ several cases of lead colic 
** and two well-marked cases with palsy,” evidently considered by the Medical 
Officer of Health to have been due to the public water supply provided by the 
Skelmersdale Local Board, are reported. The Medical Officer of Health adds 
that he ‘‘ recommended the local board to take vp the long lengths of lead 
* pipes, which was carried out.’’ The lead poisoning, he states, is diminishing. 
This water is obtained from an artesian well in the red sandstone. It is not 
filtered. 


TABLE VILA. 


such Supply, whether or not the Water is Filtered or otherwise Treated by 
obtaining the Supply; together with Data for each Sanitary Area as to 


| 

. 

. 

| 

' 
Notine the Water Supplies possessed by UrsAn Sanirary Districts 
to the occurrence or not of Lead Poisoning in connexion therewith. 
7 

: 











Name of Urban ost 
Sanitary District Districts supplied. ie 0 Source of the Water. 
ie) 
Water Supply. iin WN Aiea 
L. Z. | 3. 














Ashton in-Maker- | Ashton - in - Makerfield,; 10,800 | Gathering ground— 


field Local U.S.D. agricultural land— 
Board Water- within the district and 
works, partly from adjoining 
township of Winstan- 
ley. 
Billinge Local | Billinge, U.S.D. x 3,866 | Disused quarry work- | 


Board Water- ings. 
works. / 
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One case, and one only, of lead poisoning is mentioned as having come under App, A. No. 13. 
observation in the Widnes Urban Sanitary District. This district is supplied oy the Causes of 


with water from deep wells by the Widnes Local Board Waterworks. Lead Poisoning ; 
by Mr. Power. 


With the possible exceptions above referred to, there is no evidence of lead 
poisoning, either in the past or at present, in connexion with the public water 
supplies possessed by any of the 22 urban sanitary authorities. The waters are 
obtained from various sources, but the majority are from upland gathering 
grounds, and several of such waters are not filtered or otherwise treated. It 
will be observed that the Heywood Corporation water is obtained from a gather- 
ing ground at Nayden Dean, in the township of Spotland, in which township 
one of the gathering grounds of the Rochdale Corporation water is also situated. 
. The Heywood water is supplied to over 47,000 persons in six sanitary districts, 
and it seems evident that no conspicuous lead poisoning has occurred as a result 
of its use. In one of these five districts, Castleton-by-Rochdale, some cases 
have been met with, but they do not appear to have been attributed to public 
water supply. From another district, Middleton, it is stated that no cases 
are known “ definitely about,” a remark which would seem to imply a suspicion 
that cases have occurred. It will be noted, however, that the former of these 
districts is almost entirely supplied by the Rochdale Corporation, only about 
120 persons receiving the Heywood supply, and that the latter, although 


mainly supplied with the Heywood Corporation water, yet has a relief supply 
from Rochdale. 


(LANCASHIRE. | 


(other than County Boroughs) of Lancashire, the Source or Sources of each 
the Water Authority, aud the several Sanitary Districts in each instance 
circumstances of delivery to Consumers of the Water Supply, and Facts as 


Presence or absence of 


Whethordiend | Whether Lead ~<?4 Poisoning among 


i i : : onsumer i 
Service Pipes | Cisterns are in Consumers according 
to Information supplied 


Whether Filtered or 
otherwise Treated. 


























saikaaciaesa ss by the Medical Officers of 
| Health. 
ne eS fae ee ee : 
5. 6. | ves 8. 
Yes. Filtered | Only afew, | None known of| None heard of. 
through sand and and those 
gravel. | tinned, 
Yes. Filtered No : No None heard of. 


through broken 
stoues and sand, 
&e. 
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App, A. No. 18. Tasie Via, — 
On the Causes of | 
Lead. Poisoning ; 3 
by Mr. Power. Name of Urban Estimated 
Sanitary District Districts supplied. i Source of the Water. 
Water Supply. ow ie 
i. | 2: 3. - 4, 
Blackrod Local | Blackrod, U.S.D. - 4,021 
Board Water- | Adlington, U.S.D. - 4,190 
works. Aspull, U.S.D. (part) - 897 
| Gathering ground— 
+ Rivington Hills— 
| three miles distant. 
Horwich, U.S8.D. - 12,500* 
Chorley, R.S.D. (part) - 150 
Wigan, R.S.D. (part) - 1,186 {J 
22,944 
Clitheroe Corpo- Clitheroe, U.S.D. : 10,600 | Grit Fells, forming part 
ration Water- of north - western 
works. boundary of Ribble 


Valley, 35 to 5 miles 
from Clitheroe. 


Colne and Mars-| Colne and Marsden, 15,131 Moorlands, partly with- 








den Local Board T.S.D. in. district. 
Waterworks. 
_Darwen Corpo- | Darwen, U.S.L. = ha 82,692 | Hills near the borough | 
ration Water- . 
works. 
Fulwood Local | Fulwood, U.S.D. - 4,006 } Beacon Hell: Liiniles 
Board Water- 2 
Works. Preston, R.S.D. (part) - 600 somo 
4,606 
Grange Local | Grange, U.S.D. - - 1,633 ‘ ; 
Bosra Wee | Remon ne 4 miles 
works. Kendal, R.S.D. (part) - 400 ; 
2,033 


a 
————— 





* Supplied with Blackrod and ~ 





l LANCASHIRE |—continued. 
L . 


Whether Filtered or 
otherwise Treated. 


RS eS NE ca | SS tS 


‘ 
[Om a ermine a ee 


No- - - 


Filtering beds just 
completed. The 
water is also 
treated with soda. 
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Whether Lead} Whether Lead 


Service Pipes 
are in use, 


Yes, but tinned 
A few 
Yes, but tinned 





Yes, but tinned 


0 
Yes, but tinned 


Yes, but tinned | 


Yes 





Yes 





Montcliffe Colliery water mized. 


Cisterns are in 
use. 


App, A, No. 18.: 


On the Causes f~ 
Presence or absence of Lead Poisoning: 


Lead Poisoning among by Mr. Power. 
Consumers according 
to Information supplied 
by the Medical Officers of 
Health. 


(Wem et, O es 


8. 














A few 
No 


No 
No 


- = > 


No 


Very few 


No 


None known of 


No 


Very few 


None heard of. 

None heard of. 

“Cases of lead poisoning 
are very few.” Two 
or three cases have been 
observed in the past, and 
*“ each case was traced to 
the habit of drinking 
from the tap immedi- 
ately on rising in the 
morning before going 
to work.” It is not 
stated whether these 
were persons using the 
Blackrod or Bolton 
water. 

None heard of. 

None heard of. 

| None heard of. 


None heard of. 


None heard of. 


Cases. of lead poisoning 
have occurred for some 
years past, but have not 
been observed since 
treatment of the water 
with soda was adopted. 





N one heard of. 
None heard of. 


None heard of. 


None heard of. 





APP. A. No, 18; 
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TABLE VI.a. 





On the Causes of 

Lead Poisoning ; 

by Mr. Power. 
Name of Urban 


Sanitary District |. 


Water Supply. 





5 





Districts supplied. 





ee ee 


2. 





Heywood Corpo- 
ration Water- 
works. 


Ince Local Board 
Waterworks. 


Lancaster Corpo- 
ration Water- 


works. 

Leyland  Tocal 
Board Water- 
works, 

Nelson  Corpo- 
ration Water- 
works. 


Ormskirk Local 
Board Water- 
works. 


Oswaldtwistle. 
Local Board 
Waterworks. 














=~ 








Heywood, U.S.D. - 


Castleton - by - Rochdale 
(part). 


Chadderton, U.S.D._— - 
Middleton, U.S.D. - 


Norden, U.S.D. - | 


Prestwich, R.S.D. - 


Ince - in - Makerfield, 
U.S;D. 
Leigh, R.S.D. - . 


Lancaster, U.S.D. - 
Morecambe, U.S.D. = 





Lancaster, R.S.D. (part) 
Leyland, U.S.D. - 


Nelson, U.S.D. - : 


- Brierfield, U.S.D. . 


Burnley, R.S.D. (part) - 


Ormskirk, U.S.D. - 


Lathem, U.S.D. - 
Ormskirk, R.S.D. (part) 


Oswaldtwistle, U.S.D, - 
Church, U.S.D. (part) - 









































14,296 


a 








Estimated 
Population % 
receiving Source of the Water. 
the Water. 
3. 4. 
23,286 |) 
120 Gathering ground at 
Nayden Dean, in 
| the township of |. 
200 Spotland, near || 
Rochdale. About 
21,110 || 5 miles from Hey- 
wood. 
2,400 
795 
——. | 
47.911 
OL | | Well in the red sand- 
5,000 stone. 
24,255 
31,038 |) 
! 
6.476 Gathering ground at 
, Over Wyresdale, 8 
miles distant. 
3,200 
40,714 
4,500 Deep well - Le 
22,700 Two moorland gatber- 
ing grounds above 
5,838 Coldwell and Ogden |. 
Springs. About 4 and 
3,000 43 miles from Nelson. 
31,538 
6,298 | 
55 Pumped from red 
sandstone. 
475 
6,828. 
13,296 Gathering ground in | 
the north-west of | 
1,000 the district, 








[Lancasui1re |—continued. 
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App. A. No, 13. 





Whether Filtered or 
otherwise Treated. 











Whether Lead 
Service Pipes 





Lead Poisoning; 


Presence or absence of 
by Mr, Power, 


Lead Poisoning among 
Consumers according 
to Information supplied . 


Whether Lead 
Cisterns are in 

















tae ees by the Medical Officers of 
Health. 
5. G; ts 8. 
Yes | Yes None heard of. 
Yes No None heard of as due to 
water supply. 
Yes filtered | eyes 
4} Yes Not for drinking) None heard of as due to 
pe gee Bs purposes. water. 
ee Yes Not for domes-| “No cases known defi- 
tic use. nitely about.” 
Yes No None heard of. 
4 Yes None known of} None heard of. 
No ‘ ; ; Yes, some No None heard of. 
2 | About 15 per No None heard of. 
i | cent. lead, the 
{ rest iron. 
i Yes Yes None heard of. 
Bo- i A | Yes Not for None heard of. 
4 drinking 
purposes. 
Some, but - - . | None heard of. 
chiefly iron. | 
No - « al Yes, but is ws - | None heard of. 
tin-lined. 
No - - Yes No None heard of. (The water 
[ said not to act on lead.) 
4 Yes No None heard of. 
l Yes No | None heard of. 
| | 
| 
| 
( Yes | Some None heard of. 
| 
No- : 4 Yes No None heard of. 
‘a Yes | No None heard of. 
No - - 2 Yes No None heard. of. 
| _ Yes No None heard of, 


— On the Causes of t 


App, A. No. 18. 


On the Causes of 


400 


Lead Poisoning ; 
Power. 


by Mr. 


Name of Urban 
Sanitary District 
Water Supply. 


LL A ES 


a. 


cern a a 


Padibam and 
Hapton Local 
Board Water- 
works. 


Pemberton Local 
Board Water- 
works. 


Skelmersdale 
Local Board 
Waterworks. 


Ulverstone Local 
Board Water- 
works. 


Walton -le- Dale 
Local Board 
Waterworks. 


Districts supplied. 


SS SS NS ET ES 








Warrington Cor- 


poration W ater- 
works. 
Widnes Local 


Board Water- 
works. 


2. 


Padiham and Hapton, 


LoL. 


Pemberton, U.S.D. - 
Orrell, U.S.D. - - 


Skelmersdale, U.S.D. - 


Lathom, U.S.D. (part) - 
Ormskirk, R.S.D. (part) 


Ulverstone, U.S.D. - 


Ulverstone, R.S.D. - 


Walton-le-Dale, U.S.D. 


Chorley, R.S.D. (part) - 
Preston, R.S.D. (part). - 


Warrington, U.S.D.— - 


Warrington, R.S.D. 
(part). 

Widnes, U.S.D. - 

Prescot, R.S.D. - 


52,742 Wells in the red sand- 
stone. 
1,900 
54,642 
29,911 : 
Deep wells - - 
1,250 









TaBLeE VI.a. 





Estimated 
Population 
receiving 
the Water 


Source of the Water. 








—_—_— —— | 


3. 4. 


11,311 Gathering ground at 


Pendle Hill, about 22 | 
miles from Padiham. 


18,00% Old quarries at | 
Billinge and Up- 
4,914 holland. 








22,914 


6,627 


Well in the red sand- 
stone. 











— 
or 
re) 

eee 











9,848 Moorland gathering 
ground at Penning- 














300 ten Moor, 3 miles 
assek. distant. 

10,148 

9,070 
140 Deep well - - 
200 

9,410 


—_—_ 
Se 

















31,161 
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App. A. No. 13. 


[ Lancasnire |—continued. 


On the Causes of 


Lead Poisoning ; 
Presence or absence of — py Mr. Power. 


Lead Poisoning among 
Consumers according 
to Information supplied 





Whether Filtered ov Whether Lead! Whether Lead 


; Servi i i i 
Bilcrwise Treated: ce Pipes | Cisterns are in 











a ieseer a = by the Medical Officers of 
Health. 
5. 6. | a 8. 
ee eee ee ey Oe ee ot Sa PG ititeno F 
| Sereened = - - Yes Wo None heard of. 


Filtered through Yes, but tin- Not stated None heard of, 








sand and gravel. lined. 
Yes, but tin- No None heard of. 
lined. 
[ Yes No “There were _ several 
1 cases of lead colic and 
i two well-marked cases 
| with palsy. . . . Re- 
commended the Local 
No - J Board to take up the 
! long lengths of lead- 
| pipes which jwas carried 
out.” Lead poisoning 
; diminishing. 
Yes No None heard of. 
Yes No None heard of. 
Not filtered, passed No Yes, in many | None heard of. 
through sappery cases. 
screens. No No None heard of. 
Yes No None heard of in the town 
, ship. 
7 i ) No No Nowe head of. 
Yes None known of | None heard of. 
No - - Yes Not for drink- | None heard of. 
- Ing purposes. 
No No None heard of. 
Yes Yes Only one case heard of in 
No = 4 the last 10 years. 


Yes None known of | None heard of. 





eres ee ee ets ee Te ia i ey Br 
E 82300. CC 





4.02 


App, A. No. 13. 





Table VII.a., relating to the water supplies possessed by, or 
On the Causes of TaBLE VIT.a. @ 
Lead h Power. Norine the Water Supplies possessed by, or provided for, RurAL SANITARY 
such Supply, whether or not the Waters are Filtered before delivery, and 
_ together with Data for each such Place or Locality as to circumstances 

- Lead Poisoning in connexion therewith. = oe araad 


Name of Rural 


Sanitary District 


Publie Water 
Supplies. 


i. 
Burnley, R.S.D.: 
a. Haggate 

supply. 
6. Hapton 
supply. 
ce. Cliviger 
supply. 


Clitheroe,R.S.D.: 

a. Whalley 
supply. 

6. Sabden 
supply. 

ec. Downham - 
and Chat- 
burn sup- 
ply. 

d, Pendleton - 


Lunesdale,R.S.D.: 


a. Wray water 
scheme. 

b. Caton water 
scheme. 

ce. Halten water 
scheme. 


Prescot, R.S.D.: 
a. Rainhill 
supply. 

b. Hale supply 


Preston, R.S.D.: 
Messrs. Bash- 
all’s supply. 





The ageregate population shown in column 3 of 1 
eine 1 Ue | that the first-named tables, in which water supplies are 
dal R.S.D. (Westmorland) who obtam 
d III.a, in which sanitary districts 


persons owing to the fact 
400 persons in the Ken 
whereas Tables I.a, II.a, an 


Lancashire. | 


Localities supplied. 


Haggate village - 
Hapton village - > 


Cliviger village - 


Whalley - 3 
Sabden - E j 


Chatburn and Downham 


Pendleton ~ = 


Wray and Hornby - 
Caton and Brookhouse - 


Halton - ¥ ‘3 


Rainhill and part of 
Whiston. 
Hale - s 7 


Farrington - ios? 

















Estimated 
Population 
receiving 
the 
Water. 


- Source of Water. 








cae oe ee 





1,090 
Moorland spring with © 
tank to hold a day’s - 


supply. 


2,000 


600 









* 600 Hill gathering ground} 


100 


2,000 





365 Hill gathering ground - 5 


820 | Springs - < 


250 Surface drainage - 


1,425 





4,235 ier in the new red | 





571 sandstone. | 
4,806 
1,156 | Well - - | 


Tables (V.a, V.a; Via cae 


_their_ water from 
are the governing 
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provided for, rural sanitary authorities seem to require no comment. App. A. No. 13. 
[ LANCASHIRE. | , On the Causes of. 
‘ Lead, Poisoning: | 


AvTHoRITIES, in the County of Lancaster, the Source of Sources of each py Mr. Power. 
the ‘Townships, Localities, or Places in each instance obtaining the Supply ; 
of. delivery to Consumers of the Water, and Facts as to occurrence or not of 





Presence or absence of 
Whether Leag | Lead Poisoning among the _ 
(Votanieore Consumers according to. 
_ | Information supplied by © 


Whether Filtered or | Whether Lead 
otherwise Treated. | Pipes are used. 





es the Medical Officers of 
Health. 
5. 6. Zi 8. 
No - ~ihis - -|- - - | None heard of. 
| 
No’ _- Yes, short No |“ Have only seen three 
- lengths. | eases of lead poisoning 
in 18 years; two were 
painters.” 
Filtered through |} 
N dima Aoeuile : Some 5 but No | None heard of. 
but sometimes. fn-lined. 
Not stated - : 
No - - | Yes - - None None heard of. 
known of. 
No s Lot Ves. 2° J None None heard of. 
: known of. 


ee fie ee ee 

Vil.a exceeds that given in column 5 of Tables I.a, ILa, and II].a, by 3,070 
_ the governing units, include 2,670 persons in the Quickmere U.S.D. (Yorkshire) and 
Lancashire sources (Oldham Corporation and Grange Local Board respectively) ; 
units, include only sanitary districts situate wholly or partly in the county of 


C36. 2 


App. A. No. {3. 
On the Causes of 
Lead Poisoning ; 
by Mr. Power. 


4,04, 


(2.) CUMBERLAND. 


Preliminary information having reference to water supplies and lead 
poisoning in connexion therewith, has been received from the 14 urban and 9 
rural sanitary districts in the county of Cumberland. These 23 districts have 


an aggregate area of about 970,154 acres, and a population of some 265,623 4 


persons. 


Of the total population it is estimated that 174,091 persons, or about 66 per | 
cent., obtain water from some public source, while the remaining 91,532, or 


34 per cent., are dependent upon private sources of supply. 


A.—WatTER Supplies: PuBLIC AND OTHER. 


In Table II.s.* will be found, with respect to the 14 urban sanitary ; 


districts in the county of Cumberland, the general data as to area and 


population ; and also the estimated number of persons receiving water from — 
a public service, and of those dependent upon private sources of supply. ° 


From this table it appears that of an aggregate population of 150,047 persons, 
it is estimated that 145,089, or nearly 97 per cent., obtain their water from 
some public service, while the remaining 4,958, or rather over 3 per cent., are 
dependent upon private sources. 


TasBLeE II.B. [CUMBERLAND.| 


Summary of Rerurns with respect to the Water Supply of the 14 
URBAN Sanitary Districts situate in the County of Cumberland. 


















































| 
In Urban Districts | Popula- 
Popula- | Popula- | having Public be . 
tion tion Water Supply. ee 
Area in 2 : : Districts 
1881, | | 1891. Estimated il 
Name of Urban eee (Preli- | (Preli- Population Pie es rf 
Sanitary District. Seal eae sea) aor Sane o> i an 
Report.) vn ensus | Served Depend-| Private 
eport,,| Report, from enton | Sources 
1891.) | 1891.) | 
Public | Private of 
Source. | Sources. | Supply. 
ie 2. 3. ie es 6) a ee 
Arlecdon and Frizing- 
ton : 3,251 | 6,489) 5,596 | 5,500 9G | hom 
Carlisle - - 1,568 36,585 | 39,176 39,176 — —_— 
Cleator Moor 5 2,947 | 10,420 9,464 9,464 — — 
Cockermouth - 2,425 -0,953 0,464 5,464 — “= 
Egremont - - 2.7438 6,049 6,243 6,248 ae — 
Harrington - - 2,359 3,019 3,535 3,475 60 — 
Holme Cultram - 23,650 4,230 4,662 —_ — 4,602 
Keswick - - 734 3,220 3,905 3,905 — = 
Maryport - - | 2,827 8,126 8,784 8,784 — — 
Millom 5 : 1,313 | 6,228 | 8,895 | 8,895 a on 
Penrith - - 7,587 9,268 8,981 8,981 — — 
Whitehaven = - 679 | 19,295 | 18,044 | 18,044;. — sonke 
Wigton - - 775.| 3,948 | 3,836 | *-3,836 ie (tet 
Workington - . - 641 |} 14,109 | 23,522 | 23,392 200 — 
Total - - | 53,499 | 136,339 | 150,047 | 145,089 356 | 4,602 























ty Table III.B. are given similar data for the nine rural sanitary 
districts, from which it will be found that out of an aggregate estimated 


population of 115,576 persons, it is computed that only 29,002, or 25 per cent. | ; 
of the whole, are at present supplied with water by any public service, while as | _ 
many as 86,574, or practically 75 per cent. of the whole, are still dependent — 


upon local sources of supplies. 





* There being no county boroughs in the county of Cumberland there is no material for — q 


Table IB, 








405 


TaBLeE III.B. [CUMBERLAND. | 


Summary of Returns with respect to the Water Supply of the 9 
Rurav Sanitary Disrricts situate in the County of Cumberland. 











In Rural Districts | Popula- 
having Public | tion of 
Water Supply. Rural 





Area in sg) usb Estimated Districts 

Name of Rural ee Popu- emer’ Population wholly 
Sanitary District (1881 lation Popu- depend- 
. Census > | lation, ent on 


Report.) | 188!- | yggo9, | Served | Depen- | private 
from | dent on Sources 


Public | Private of 
Source. | Sources. 

















Supply. 
2 1 Qi 3. 4, Bs pee Lae 
Alston with Garrigill | 36,968 | 4,621! 4,188 | 2,450 7,738) — 
Bootle . - - 89,988 5,997 3,000 200 2,800 —_ 
Brampton - = 97,705 | 10,565 | 10,500 3,100 7,400 -- 
Carlisle = - 67,596 | 16,378 | 16,378 900 | 75,478 —- 
Cockermouth - | 163,528 | 26,782 | 29,445 | 13,200 | 16,245 -- 
Longtown - - 88,245 rae 7,950 —- ~ 7,950 
Penrith 3 - | 180,674 | 18,974 | 12,750 | 2,300 | 10,450; — 
Whitehaven - oe 78,729 | 14,093 | 15,865 6,052 9,813 — 
Wigton - - | 118,222 | 15,262 | 15,500 800 14,700 —_ 
Total - | 916,655 | 115,383 | 115,576 | 29,002 | 78,624 — 
| : 











B.—Pus.tic WATER Supplies AND LEAD POISONING. — 
In Tables V.s.* to VII.B. will be found an analysis of the circumstances as 
“regards ‘source, delivery, and distribution of the public water supplies in the 
county of Cumberland; together with information as to the presence or 
absence of lead poisoning in connexion with such supplies. 
The majority of the supplies distributed to urban sanitary districts 


(Tables V.B. and VI.B.) appear to be obtained directly from mountain 


gathering grounds, though three important ones are taken from rivers, and 
onefromalake. Of the three supplies from rivers, two, viz., the Carlisle Corpo- 
ration supply, and the supply of the Trustees of the District and Harbour of 
— Maryport, are filtered; but the Penrith Local Board Supply, from the River 
Kamont, is not at present filtered. The supplies provided for rural 
sanitary districts (Table VII.s.) are for the most part obtained from 
springs upon the neighbouring hills. _ 

As regards lead poisoning the evidence from Cumberland is almost entirely 
negative. It will, however, be noted that for some or other reason, according 


to the information received, very few lead service pipes or cisterns are used in_ 


Cumberland. 
_ The only cases of lead poisoning reported from Cumberland occurred in 
districts supplied by the Whitehaven Local Board Waterworks and the Wigton 


Local Board Waterworks. As regards the former district, the Medical Officer 


of Health says he is informed that ‘‘ symptoms of lead poisoning occurred in 
** former years when lead cisterns were used, but these have now been disused 
“ for many years, and I can get no reliable account of any cases of lead 
** poisoning due to water in recent years.” The Whitehaven Local Board 
water is obtained from Ennerdale Lake. It is notfiltered. Lead service pipes 
appear to be still in use in houses to which this water is distributed. 

In the case of Wigton the Medical Officer of Health reports one case of colic 


in a painter, and one case of “‘wrist-drop”’’ of some years’ standing. The 


latter, however, he says, presents no other symptoms of lead poisoning, and no 
source of lead poisoning could be found—‘‘the water used was free from 
lead.”’ , 


* There being no county boroughs in the county of Cumberland there is no material for 
Table IV.z. 








App, A. No. 18. 


On the Causes of 
Lead Poisoning ; 
by Mr. Power. 
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App. A. No, 13. : ee V.B 
On the Causes of ; . ry 2 
: re: Notine with reference to Warer Company (or WatER Trust) in the 
ae er water is Filtered or otherwise Treated by the Water Authority, and the 


Sanitary Area as to. circumstances of delivery to Consumers of the Water 
therewith. 


Estimated ‘ 
Name of Water ‘et: : Population | 
Company or-Trust. Districts supplied. receiving Source of the Water. 
hes. 2h. ER the Water. 





Cockermouth and Cockermouth, U.S.D.. - 5,464 
Workington 
Joint Water- | Harrington, U.S.D. oi = 3,475 
works Com- | 
mittee. Workington,U.S.D. <-- | 23,822 





Mountain ‘gathering 
ground near ‘Crum-- 

. mock Lake, 7 miles * 
from Cockermouth. - 

| Cockermouth,’  R.S.D. 8,000 

(part). 

| Whitehaven, R.S.D. 325 

| (part). 





conse 


40,586 | 





TaBuLe Vi.s. 


Notine the Water Supplies possessed by Urzpan Sanivaty Disrricts in the 
or not the Water is Filtered or otherwise Treated by the Water Authority, 
together-with Data for each Sanitary Area as to circumstances of delivery. 
Lead Poisoning in connexion therewith. 


Name of Urban Mayon ten 
Sanitary District Districts supplied. saan ~~ Source of Water. 
‘Water Supply. the Water. 


| ee ee 









Le 4 
Local Board | Egremont, U.S.D. — - 6,243 | ane peigescthe 4 
Waterworks. Whitehaven, R.S.D.° 00 eed oe 
(part) miles distant. [ 

12,243 f 





lpenamdammenl i 
ee 





Carlisle Corpora- | Carlisle, U.S.D. = 1 39,176 
tion, Waterss}. | 
- works, . . (| CarlisleyR.S.D. - 900) 








40,076 








} @ 
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[CumBErLanp.] 


App, Ay Now-13: 


County of Cumberland, the Source or Sources of Supply, whether or not the On the Causes of 
several Sanitary Districts*obtaining the Supply; together with Data.for each 
Supply, and.Facts as to occurrence or not of Lead Poisoning -in .eonnexion 





Whether ead} Whether Lead 


ee ee ined oF Service Pipes | Cisterns are 


otherwise Treated. 





Presence or absence of 
Lead Poisoning among 
Consumers of the Water 
according to-Information 





are used. used. received from the 
a Medical Officers of Health 
to the Districts supplied. 
5. | 6. " 8. 
{ No | No None heard of. 
} . Practically, no |. No None ‘heard. of, 
Boe Yes | | <0, 3¥ es ? None heard of, but the 
N water said to have a 
= z an powerful action on lead 
and iron. 
| Practically, no No None heard of, 
| 
| No Not asarule | None heard of. 
L 





. [CUMBERLAND. | 
if 


_ County of Cumberland, the Sourse or Sources of each such Supply, whether 
and the several Sanitary Districts in each instance obtaining the Supply; 
| toi@onsuimers sof the ‘Water*Supply, and Facts.asito-the:occurrence or not! of 





EE SSS ae 


| Ur hictes Filiovad or Whether Lead | Whether Lead 


otherwise Treated. 


- Service Pipes | Cisterns are 
are-used. used. 





| No No 
ae STs iH . No No 
A few Not as a rule 
Yes, filtered Yes No 
| .threughboulders, J. sc 
Yes No 





iy, pebbles, gravel, I 
| and sand. . 


Presence or absence of 

Lead Poisoning among 

Consumers according to 

| Information supplied by 

the Medical Officers © 
of Health. 


eee 
eee ee ee 











None heard of. 


None heard of. 
None heard of. 


None heard of. 


}’None heard of. 


Lead Poisoning; 
by Mr. Power. 


App. A. No. 18. 


On the Causes of 





408 





















































TABLE VI.z. 





Lead Poisoning ; 
by Mr, Power. 7 
Name of Urban - ae nea Sees. 
Sanitary District Districts supplied. pis iad aclae Source of Water. 
Water Supply yee 3 
; ,the Water. 
:e 2. 3. 4. 
a i Rake Cleator Moor, U.S.D - 9,464 Hill gathering growma 
z _ i e 
Waterworks. Whitehaven, R.S.D. 1,417 gta ele —_ 
. (part) . east of the district. 
10,881 a 
So oe Keswick, U.S.D.. | © 3;905>° 1) gigas _of Skiddaw, 
works. -| Cockermouth, R.S.D. -20C a from Kes-— 
~ (part). big 
4,105: 
Trustees of the | Maryport, U.S.D. - 8,784 |] 
District and 
Harbour of River Derwent - 
Maryport. Cockermouth, R.S.D. | 5,000 ta 
(part). 
13,784 3 

Millom Local | Millom, U.S.D. - -| 8,895 | Hill gathering ground 
Board Water- ——-—=— Black Combe and 
works. part of White Combe, 

about 6 miles from [ ~ 
2 Millom. 

Penrith Local | Penrith, U.S.D. = 8,981 | River Eamont- =~ | 
Board Water- ——- 
works. 

Whitehaven Local | Whitehaven, TDS 18,044 |} - 
Board Water- | : | 
works. , Ennerdale Lake, 9 

. e miles distant. 
Whitehaven, _ B.8.D. 2,210 | | 
(part). J | 
| 20,254 
— 

Wigton Local | Wigton, U.S.D. : 3,836 | Spring on the Lime- 
Board Water- stone Hills, 5 miles 
works. from Wigton.’ 





i 
i ana it tl, | ey ae 
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APP. AG No. os 
On the Causes of 
Lead Poisoning ; 
Presence or absence of — by Mr. Power. 


Whether Lead | Whether Lead | e@4 Poisoning among 


Service Pipes | Cisterns are Consumers according to 
Information supplied by 


[CUMBERLAND |—continued. 


Whether Filtered or 
otherwise Treated. 





Bi ca maeo: the Medical Officers 
of Health. 
5. as vi 8. 
Yes filtered (| No, except in No None heard of. 


| | a few instances. 
— gravel A few, mostly | Not as arule | None heard of. 
: oes galvanised . 


iron. 


as due to water supply. 


No : ; No : No ‘None heard of. 
Practically, no No None heard of. 
( No No None heard of. 
| st 
Filtered through aren 3 
_ gravel. Practically, no No None heard of. 
No- - : No NO None heard of. 
No- - - NO , No None heard of, 
( Yes Very few | None heard. of in recent 
years, but said to have 
occurred “in former 
No _ . years” when lead cis- 
terns were used. 
: Only a few Not as arule | None heard of. 
FA ; . ee 
No - £ Very few No Apparently none heard of 
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Pane POeentae Norzine the Water Supplies possessed by or provided for RuRAL SANITARY | — 

by Mr. Power. Supply, whether or not the Waters are Filtered or otherwise Treated before | 
the Supply; together with Data! for each such Place or Locality as to. — 
-occurrence or not. of Lead Poisoning in connexion:therewith. | 

































Name of Rural peaaied ; 
Sanitary District Districts supplied. Wr tas Source of Water. 
ake Supply. the Water. 
ee ye ne ee ee ee eee 
1. 2. PULRS 4, 
Alston-with-Garri- 
gill, R.S.D. : 
a. Alston Alston - - - 1,050 | “Springfield” - 
supply. 
b. Nenthead | Nenthead (part) - 600 |) 
supply | 
(Kast). 
c. Nenthead | Nenthead (part) - 400 [au springs from the 
supply fells, 
(West). 
d. Garrigill | Garrigill (part) | - | 
supply (1). 400 |. 
e. Garrigill | Garrigill (part) - } f 
supply (2). . —— —— : 
2,450 
Bootle, R.S.D.:. . |. | ; 
Silecroft water | Silecroft - - 200 | High upland slopes - 
supply. or 
Brampton, R.S.D. : 
a. Brampton | Brampton - - 2,000 
supply. 
b, Midge- | Midgeholme- - - 400 
holme 
supply. All hill springs - 
c. Spelter Spelter works - =; 500 
works : i 
supply. 
d. Talken. Talken - - : 200 |) 
supply. SE aeaneee 
3,100 
Penrith, R.S.D. : = 
a. Lang- Langwathby = - . 300 
joo, Wathby = 
STERY. ) | 4 
_. be. Ainstable. | \Ainstable - = | 150 4 | 
» -supply.. ) - well § 
c. Great. Great Salkeld - : 200 fa 1 
i oe 
capa. | All from _ springs, | 
d. Skipwith | Skipwith : uf 460. 14 jSzcert . Bieueare 
supply. | which is from a | 
e. Blencairn | Blencairn . ] 150 small stream. 
supply. | ! 
f. Croglin Croglin | - -| 200 
Yo binoSOPRMe y chugega f | 4 asi 
-g., Threlkeld. | ‘Threlkeld 2 = 300 | 
supply. 
h. Lazonby | Lazonby = - 600 ] . 
supply. . chasse 





2,300. | PR 


ns 
—e 
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_CUMBERLAND. | | App, A. Nov 13: 
Districts in the County of Cumberland, the Source or Sources of each such Tol Borst 
delivery, and the Townships, Localities, or Places in eachinstance obtaining by Mi. Power. 


circumstances of delivery to Consumers of the Water, and Facts as to the 


Presence or absence of 
Lead Poisoning among ~ 
Consumers according to 
Information supplied by 


Whether Filtered or Whether Lead | Whether Lead 


3 Service Pipe isterns are 
otherwise Treated. pe C @ 


























are in use. in use. the Medicale@fadentd W 
of Health. = ° 
5. 6. y. 8. 
| 
No - - | Y¥es Very few ] 
None ‘heard ‘of: asdue to 
water supply. | 

| No - - No No 0 

No, only stored in No No None heard of. 

reservoir. 
No = = Yes No None heard of. 
Blencairn water is No No None heard of. 


filtered through 
sand and gravel. 
The rest are un- 
treated. 
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On the Causes of 
re Be eg ; 
r. Power. 
vy Name of Rural 
Sanitary District 


Water Supply. 


Districts supplied. 


1. 





Whitehaven. 
R.S.D..: 
a. Parton 
supply. 
b. Moresby 
supply. 


Parton - 


Moresby (part) , 


Wigton, R.S.D. : 

_ Three small vil- 
lages have se- 
parate supplies, 
with standpipes 
at different 
points. 


k so 


b. 


Cc. 


. TABLE VIL.s. 





Estimated 
Population Source of Water. 
receiving 
the Water. 
Se 4. 


} 1,600 | Local springs - 


—— 
———_$—— 


150 


450 I. 
200 | 


800 
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_ [CumBERLAND]|—continued. - : 
On the Causes of — 
Presence or absence of —_ {ead Foisoning; 


Wh Lead Poisoning among _ by Mr. Power. 
Whether Filtered or| Whether Lead renee cad Consumers according to 
; Service Pipes Cisterns are ‘ : 
otherwise Treated. aca te ae a hae Information supplied by 
; ; the Medical Officers 


of Health. — 











SSeS | GD Se Gee | ons See 





8 


5. 6. aiiy * - 
ee 


No - - No NS None heard of. 


No ~ = No No | None heard of. 
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App, Ay No. 13, 
. | (3) WESTMORLAND. = | 


Soo9 eit a 


On the Causes of 
Lead: Poisoning ; bien 
by Mr. Power, . 


Wi9aGsE LO 


| 
| | 4 
Information with respect to water supplies)arid'tédd poison ing in-connexion | 
therewith, has been received froni‘seven urbat?and*three rural sanitary districts | 
in the county of Westmorland. -°The'10 districts in question have collectively — 
an area of about 503,073 acres, and a population of some 66,53 8 persons. 4 
_Of the total population it is estimated that 27,324 persons,—or about-41per 
cent., obtain water from some public service, while the remaining 39,214, or | . 

practically 59 per cent., are dependent upon private sources of supply. = 





pane 


A.—WATER SuppuLiEes: PUBLIC AND OTHER. 


In Table II.c.* will be found, with respect to the seven urban sanitary 
districts in the county of Westmorland, the general data as to area and — 
population ; and the estimated number of persons respectively supplied with | 
water by a public service, and of those dependent upon private sources of 
supply. 

Vern this table it appears that of the aggregate population of 24,950 persons | 
it is estimated that 24;242,|or 97 per cent. of the whole, are supplied by one | 
or other of the public services, while the remaining 708, or rather less than 
3 per cent., are dependent upon private sources of supply. | 


TABLE IJ.c. [ WESTMORLAND. | 


Summary of the Rerurns with respect to the Water Supply of the 7 
URBAN Sanitary Disrricts situate in the County of Westmoriand. 























In Urban Districts Popula- 
having Public —— 
Popula- | Popula- Ww 8 Urban 
Area in |tion, 1881,|tion, 1891. ater Supply. | nistricts 
we ? 3 Estimated 

N £ Urb Acres. | (Prelim- | (Prelim- Purmiavion wholly 

i (1881 inary inary de depen- 

Panitary District. Census | Census Census dent on 

Report.) | Report, | Report, | Served | Depen- | Private 

1891.) 1891.) from | dent on | Sources 
Public | Private of 

Source. | Sources. | Supply 

er ene Reem re a 

1 2. 3. 4, 3. 6. ts 
Ambleside - = 4,371 1,989 2,360 2,300 60 = 
Appleby - - 1,855 1,855 1,776 1,776 — a 
Bowness - - 995 1,855 2,062 2,000 62 = 
Grasmere - - 8,013 684 1,016 986 30 — 
Kendal - - 2,622 13,696 14,430 14,430 — ae 
Kirkby Lonsdale - 8,254 1,733 1,802 1,500 302 as 
Windermere : 100 1,269 1,504 1,250 254 a 
| 16,210 | — 


Total - | 23,081 24,950 | 24,242 | 708 





In Table III.c. are given similar data for the three rural sanitary 
districts, and as regards these districts it appears that out of an aggregate 
estimated population of 41,588 persons, it is computed that only 3,082, or 7 
per cent., receive water from public sources, while the enormous majority of 


38,506, or nearly 93 per cent., are entirely dependent upon private and local — 


supplies. 


* There being no county boroughs in Westmorland there is no material for Table Lo. 





415 


App. A. No. 13. 


TaBLE IIIc. [ WESTMORLAND. | On. the Ganeccat 


Summary of the Rerurns with respect to the Water Supply of the 3 ete peer 
Rupa, Sanirary,Disrriczs in, the County of Westmorland. . et 





In Rural Districts | Popula- 
3 having Public tion of 
Area in Supply, Estimated | Rural 

Acres. | Census | Estimated Population Districts 

(1881 Popula- | Popula- |— wholly 
Census jtion, 1881.|tion, 1890.! Served Depen-| depen- 
Report.) from | dent on | dent on 
Public | Private | Private 
Source. | Sources. | Sources. 


Name of Rural 
Sanitary District. 








Sn 








——_—. 




















i ip 2. 3. 4, yp 6. rae 
East Ward = 183,011 13,560 12,770 1,600 11,170 — 
Kendal - - 181,912 20,348 ~ 20,500 1,150 19,350 -—_ 
West Ward - | 121,940 8,225 8,318 332 7,986 ee 
Total. - | 486,863 | 42,133 |. 41,588 | 3,082 :| 38,506 | .— 


B.—Pusiic Water SupPLiEs AND LEAD POISONING. 


In Tables V.c.*’to VII.c. will be found an analysis of the circumstances as 
regards source, delivery, and distribution of the public water supplies in the 
county of Westmorland; together with information as to the presence or 
absence of lead-poisoning in connexion with such supplies. 

From these tables it will be seen that no led poisoning attributable to public 
water supply has been reported as regards this county. ‘Three cases only of any 
kind are mentioned ; one some years ago at Kirkby Lonsdale, the patient being 
a painter; one more recently, a plumber at Kendal; and one recent case in 
the Windermere Urban District, apparently due to drinking water from a 
private well, the pump in connexion with which had been newly constructed. 
The water from this pump, the Medical Officer of Health ascertained, 
contained an appreciable quantity of lead. 

As in the case of Cumberland, so in Westmorland, lead service pipes and 

lead cisterns are but little used. 


* There being no county boroughs in Westmorland there is no material for Table IV.c. 
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On the Causes of cla he 
eet eed) ON oTING with reference to WATER ComPaANiEs in the County of Westmorland 
: otherwise Treated by the Water Authority, and the several Sanitary Districts 


Area as to circumstances of delivery to Consumers of the Water 
SatnnEERESREEEEDRIRETEN GnOInRaneneemamneemaeenenememenseeereer TIS 























Estimated 
Name of Water ne ; Population . 
Company. Districts supplied. receiving Source of the Water. 
the Water. 
i 2: 3. 2 

Ambleside Gas | Ambleside, U.S.D. - 2,300 | Scandale Valley, 3 
and Water miles distant. 
Company. 

Kendal Union} Kendal, U.S.D. =>" = 14,430 Partly from reservoir 
Gas and Water | Kendal, R.S.D. (part) - 150 on Benson Knott, 14 
Company. ——— miles from Kendal, 

14,580 and partly from deep 
Cn well at Mints Feet. 

Windermere Dis- | Windermere, U.S.D._ - 1,250 | Dubs Valley, 23 miles 
trict Gas and | Bowness, U.S.D. ~ 2,000 | from Windermere. 
Water Com-. 
pany. 3,250 








Tasue VI.c. 


Norine the Water Supplies possessed by URBAN SaniTaAry Districts in the 
or not the Water is Filtered or otherwise Treated by the Water Authority, 
together with Data for each Sanitary Area as to circumstances of 
of Lead Poisoning in connexion therewith. 





Name of Urban Popiiod 
Sanitary District Districts supplied. receiving Source of the Water. 


Water Supply. 


the Water. 


i es eee | meer rR pe | 




















re 2. | 3. 4, 

Appleby Cor- | Appleby, U.S.D. ~ 1,776 | Bankwood, 2 miles dis- 
poration tant. 

Waterworks. Brackbenber, in East | Not stated} - = pe 
| Ward R.S.D. 

Grasmere Local | Grasmere, U.S.D. « 986 Gathering ground at 
Board Water- Tongue Ghyll, 2 miles 
works. distant. 

Kirkby Lonsdale | Kirkby Lonsdale, U.S.D. 1,500 | Gathering ground at 
Local Board Fleet, 2 miles from 
Waterworks. Kirkby Lonsdale. 
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the Source of Sources of each Supply, whether or not the Water is Filtered or Oni the Gaused of 
in each instance obtaining the Supply ; together with Data for each Sanitary _ Eanies 
and Facts as to occurrence or not of Lead Poisoning in connexion therewith, °Y Mt. Power. 





| 
| Presence or absence of 
| ‘ Lead Poisoning among 
: Whether Lead | Whether Lead | Consumers of the Water 
paced Fee = * Service Pipes | Cisternsare | according to Information 
" are used. used. received from the Medical 
Officers of Health to the 
Districts supplied. 





———— AS SL a | |S EEK eeENg | —momeemeer an 








a kee 

















5. 6. ie 8. 
No- - - No Not for None heard of. 
drinking 
purposes. 
Passed through No No None heard of. 
iron screens. No Nearly all iron | None heard of. 





No - - f Yes No | None heard of as due to 
4 public water supply. 
L No Very few None heard of. 

[ WESTMORLAND. | 


County of Westmorland, the Source or Sources of each such Supply, whether 
and the several Sanitary Districts in each instance obtaining the Supply ; 
delivery to Consumers of the Water, and Facts as to the occurrence or not 





Presence or absence of 
? Lead Poisoning among 
Whether Filtered or eee so Le anes Consumers of the Water 
otherwise Treated. Senet a ee according to the Informa- 
hone t tion supplied by the 
Medical Officers of Health. 


—_—_—_—_————— 0 | re SS CY | END SE eS | es) 

















a 6. 7. 8. 
No - = No No None heard of. 
3 3 - Not stated Not stated None heard of, 
No 4 = No No None heard of. 
No _ - Yes A few None heard of as due to the 


water supply. 
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‘On the Causes of NotincG the Water Supplies possessed by, or provided for, Rurat SANITARY 
to bend Ee pom, anand Supply, whether or not the Waters are Filtered before delivery, and 
; shat alt % together with Data for each such Place or Locality as to circumstances 


of Lead Poisoning in connexion therewith, 









































Estimated 
Name of Rural Population 
Sanitary District | Districts supplied. receiving Source of Water. | 
Water Supply. | the Water. 
1 2 3. 4 
East ‘Ward, 
R.S.D. : 
a. Dufton Dufton - - - 300 
supply. 
b. Whiston Whiston - - 150 
supply. ' ya ise s 
c. Hilton Hilton -. - - 150 All from springs - | 
supply. 
d. Orton Orton - - - 500 
supply. 
e. Tebay Tebay - - - 500 |J 
supply. ——- 
1,600 
Kendal, R,S.D. : 
a. Braith- | Braithwaite Green - 200 | Not stated - - 
waite 
Green 
supply. 
b. Natland Natland - - 100 | Spring - = = 
supply. 
c. Gatebeck | Gatebeck - - 200 | Reservoir fed by brook 
supply. | 
d. Staveley | Staveley - - 100 | Spring- - - 
supply. — 
600* 
West Ward, ! 
R.S.D.: seoye yaa i 
Askham Askham Village - 332 | Spring on Askham 
water High Field allotment. 
supply. 





ill Nha ae te 


a eee ee ee ee eee 


EE a ee a ee 


Oe! a ee 





* It is estimated that’ other 550 persons in the Kensal R. S.D. sbiaia water 
150 from the Kendal Union Gas and Water Company. |The former are shown 
total population given in column 3 of Tables V.c., VL.c., and VIL.c. is therefore 400 
served from public sources in Westmorland being thus 27,324 and not 26,924, as 
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Districts in the County of Westmorland, the Source or Sources of each On the Gauses.of 
Lead Poisoning ; 


the Townships, Localities, or Places in each instance obtaining the Supply; by ue. P 
of delivery to Consumers of the Water, and Facts as to the occurrence or not... tO beet 


La Wh 





Presence or absence of 

Lead Poisoning among, 

Consumers according - 
to the Information 


Whether Filtered or | Whether Lead Whether Lead 


otherwise treated. Service Pipes | Cisterns are 
































pETeY er sco, 6 Maem ie . supplied by the Medical 
¥ ee Officers of Health.” * ' 
5. guebisy qoouieaet 8. 
| 
c. Filtered through | - - -|~ + .~| None heard of in connexion 
~*~ gravel. ie with any of these 
d. and e. Stored in vs Renee supplies. . 
iron tanks. e oi 
3 
‘| Not treated in any Mad mri A few; but | None heard of 
i WAY. nearly all iron. 
J 


Not stated - Ae No - - - | None heard of. 


bd 


; 





from public sources, viz., 400 from the Grange Local Board Waterworks and 
simTable VI. a. [Lancashire],and the latter in /Table V.c. [Westmorland]... The 
oshort of that given in column 5 of Tables II.c. and: Il1.c.; the estimated population 

would appear from Tables V.c., VI.c., and VIL.c. Dax ; 
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On the Causes of 
Lead Poisoning ; 
by Mr. Power. 
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ADDENDUM D. 


Description of the MetHops adopted in Investication of WaTER SAMPLES, 
A. Chemical Hvamination. 


The chemical examination of the selected waters comprised determina- 
tion of :— 

(a.) Appearance in 2-foot tube.—The experiments with the 2-foot tube 
were carried out in the usual way, and the observations as to colour, 
turbidity, and residue, afforded a rough indication of the quality of the 
water as regards the presence of suspended and dissolved vegetable 
matter. 


(b.) Reaction with alcoholic solutions of Cochineal, Methyl Orange, and 
Lacmoid.—These qualitative observations of the reaction of the waters 
with different and delicate indicators were regarded as important; the 
reaction of soft moorland waters being not fully understood, there was a 
presumption in favour of ohne indicator succeeding where another failed, 
in demonstrating the presence of acidity, or, it might be, of alkalinity. 


(c.) Residue on Evaporation.—The estimation of the total solids was 
carried out in the usual manner; and it was considered not unimportant 
to discover the loss on ignition, as bearing on the different behaviour of 
vegetable organic matter, and mineral matter, when subjected to heat. 


(d.) Ammonia (free and albuminoid).—The ammonia was estimated by 
Wanklyn’s process. Of each sample an amount was distilled sufficient to 
allow of four lots (each of 50 c.c.) being successively collected and 
separately Nesslerised before, and of other four lots (each of 50 c.c.) being 
similarly dealt with after, the addition of the alkaline permanganate 


solution. The reason was that experience showed that in many cases, 


where moorland water was in question, the ammonia was only slowly 
given off, so that the last 50c¢.c. collected contained an appreciable 
quantity of ammonia. A considerable number of experiments were also 
carried out to determine the amount of suspended ammonia in the several 
waters examined. 


(c.) Owidized Nitrogen—The nitrites were determined qualitatively by 
Griess’s napthylamine process; and the nitrates quantitatively by the 
copper-zinc couple process. 

The determination of the nitrates, and the presence or absence of 
nitrites, was of importance, as il has been held that the action on lead 


of waters largely depends on the state of combination of nitrogen with 


oxygen contained in the water. 


(f.) Owygen required to Oxidize the Organic Matter.— The oxygen 
required to oxidise the organic matter was determined by the Tidy 
process as modified by Blair, the water bemg kept for two hours ata 
temperature of 100°C. The standard solutions were sodium thiosulphate 
and potassium permanganate. 


(g.) Chlorine-—The chlorine was estimated in the usual way, with a — 


standard solution of silver nitrate, and a solution of potassium chromate 
as indicator. 


(h.) Hardness.—Clarke’s soap test was used to determine the hardness. 


The importance of keeping a record of the hardness of the waters needs | 


no comment, since many investigators assert that it is especially soft 


waters which act on lead; that hard waters hardly ever possess this _ 


ability. 
(4.) Dissolved Owygen.—Thresh’s process was used to estimate the 
amount of the dissolved oxygen. The precaution was taken of always 


having the samples bottles filled completely full of water, and of using— 


as soon after the collection as posssible—the first portion of water taken 


from the bottle for analysis, for the determination of the dissolved 


oxygen. 


et 4 


eS a ae 
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(j.) Iron.—The presence of iron was always tested for, as a suspicion App. A. No. 18. 
existed that iron might, in some way or other, be a factor in giving a 

ghee . ’ On the Causes of 

water plumbo-solvent ability. Lead Poisoning 


(k.) Acidity.— Whenever a water was found to give an acid re-action by Meee 
with methyl orange, cochineal, or lacmoid, the amount of the acidity 
was determined by titrating a known quantity of the water with a 
decinormal solution of sodic carbonate. Phenol-phthalein was used as 
an indicator, and although open to some objections, it was found that 
by its use comparable results were obtained. The acidity was estimated 
quantitatively, with the object of seeing whether the plumbo-solvent 
_ ability of a particular water, from time to time, or of une water as 
compared with another water, varied direetly with the amount of the 
acidity. 

(l.) Pluwmbo-solvency.—A determination of the plumbo-solvent properties 
of the various waters was considered essential; but the difficulty arose 
that of all the methods in use, when this inquiry commenced, none gave 
comparable results. To Dr. Whitelegge is due the credit of suggesting 
the filtration of the water through lead shot. It was found, however, 
that ordinary lead shot did not react very sensibly to the influence of 
acid waters; shot, therefore, was specially prepared, free from arsenic 
and the other impurities which give to ordinary lead shot its necessary 
quality of hardness. 

The process was carried out in the following way :— 

Fifty c.c. of washed lead shot were placed in a burette, occupying 
18 inches of its length, and the sample water allowed to filter slowly 
downwards through the lead. The water was col'ected in successive lots 
of 50 c.c., and tested with sulphuretted hydrogen or ammonium sulphide 
for the presence of lead. The amount of lead was estimated by colour- 
titration, the standard solution of lead acetate being of such a strength 
that 1 c.c. was equivalent to 1 mgerm. of lead. | 

The experiments were carried out in a comparative manner, and the 
precauticn was taken of using fresh shot for each determination, the old 
shot being thrown aside lest its use should introduce a possible source of 
error. A note was taken of the temperature of the water during the 
course of the experiment. . 


B. Bacteriological ecamimation of the selected Waters. 


The bacteriological examination of the selected waters comprised :— 
(a.) The estimation of the number of bacteria. 


(b.) The separation, and study of pure culture, of the different kinds of 
micro-organisms. : 

The bacteriological examination was conducted as follows :— 

The samples of water were collected in sterilised tubes, and submitted 
to examination the same day, as soon after collection as possible. 

The numerical determination of the bacteria was made by inoculating 
nutrient gelatin with a suitable quantity of the water, and pouring the 
melted gelatin into Petri-dishes. Im the earlier experiments Agar-Agar, 
as well as gelatin, was used as a nutritive medium. The cultivations 
were kept at a temperature of 20° C. and 37° C., according to whether the 
medium was gelatin or Agar. The colonies were counted at as late a 
date as the liquefaction of the gelatin and the crowding of the organisms 
would allow. Pure cultivations were made of the different kinds of 
microbes met with in the investigation, with the object of discovering 
points of distinction between the different waters, not only as regards the 
number but also as to the characteristics of the bacteria contained in 
them. 

It was thought that the bacteriological study of these waters under- 
taken side by side with the chemical experiments, and more especially 
with the comparative experiments on plumbo-solvency, might perhaps 
establish a relation between the ability of a water to act on lead, and the 
number or the species of its contained bacteria. 


App. A. No. 13. 
On the Causes of 
Lead Poisoning ; 
by Mr. Power. 


ADDENDUM H. 1 paren 


Description of two BacTERIA ISOLATED from Prat, which when grown 
in peat decoction gave to the liquid acid reaction and plumbo- 
solventability ; by Dr. A. C. Houston. 


These two micro-organisms are provisionally termed Peat Bacterium 
O, and Peat Bacterium Q. It is not intended in this paper to give a full 
account of these two bacteria; their description will be undertaken in a 
detailed report. An outline only of their biological and morphological 
characteristics is here attempted. . 


Description, in tabular form, of two Bacterta [soLaTED from Prat Som, 
which would appear to be causally related to the observed acidity of 
moist peat soil on moorland gathering grounds. 








Peat Bacterium QO. Peat Bacterium Q, 





(A.) Where found. 
_ Found in peat soil—rarely in peat water. 


(B.) How isolated. 


Isolated directly from peat soil by gelatin plate cultivation ; and also, indirectly, 
by: inoculating sterile peat decoction with an exceedingly smail amount of peat soil, 
and, in the cases where acidity was produced, making plate cultivations from the 
liquid. 

(C.) Morphological characters. os Oe 

The cells, which are irregularly grouped together, appear at first like cocci, but 
careful observation shows that in reality one diameter slightly exceeds the other. 
The cells are non-motile. 


(E.) Biological characters. 
There is no liquefaction of the gelatin. 


(a.) Growth in gelatin plate, and “roll” cultivations. 


(1.) Microscopic appearances:—-The chief 
points to be noted in studying the growth of the 
superficial colonies are ;—— | bat 

The iridiscent, almost. transparent, and_film- This bacterium. resembles .O. 


like character of the young colonies. | | very closely, but the colonies. do 
The rapid rate of growth, unaccompanied by | not grow or spread so quickly and 
any liquefaction of the gelatin, are not so transparent in character. 


The irregular manner in which the colonies | The ultimate size of the colonies 
spread over the nutrient surface, and the ir- | is less, and the thickening of the 


regular thickening of the bacterial mass. bacterial mass as growth proceéds 
The final appearance of the colonies as white | is greater and- more unequal, ‘\ « 
opaque plates, with lobed, fissured, and raised sealers 





borders, and the granular wrinkled character of 
their surfaces. RGiND | | H 

The deep colonies occur as small white bodies |  Practically’the same as in O. 
more or less circularin shape, which either remain | - Wa TS; . Sua aa 
imbedded in the nutrient gelatin, or, by reaching | — Bothele aifdaie 
the surface in their growth, spread out super- ; ; 
ficially or project as small papille. 
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Lead Poisoning 

by Mr. Power. 








“““(2.) “Microscopie ‘appearances (under a low The colonies are more opaque, 

power). ‘The superficial colonies; are«greyish | and their colour darker, otherwise 

brown in colours The remains of the original |.the appearances are the same jas 

colony cam usually be seen near the centre as a.| in O. 4 
idark spot; and from this the colour fades 

towards the periphery; the edge in the older 

colonies, however,is dark owing to its greater 

thickness... The; colonies. have a granular. and 

striated appearance, __ lonnl % 

‘The deep colonies show no special peculiari- | ; 
ties ;-they are dark brown in colour and faintly ! aa 


granular in structure. 


(.) Growth in gelatin puncture cultivations. 


'. Aowhite:eoloured ‘growth: appears) along the ‘The appearances are nearly,the 
“line of the moculation;-composed of numberless |.same-as in the case of O, but,the 
small colonies which ‘haye* become confluent— | surface growth is more limited in 
the puncture has thus a granular appearance. | extent, and of greater thickness. 
The marked development of gas which occurs 
gives rise to the formation of gas spaces and 
fissures throughout the substance of the nutritive 
medium. The growth on the surface is com- 
parable to the growth of the superficial colonies 
in plate cultivations. At first a thin bluish 
white iridiscent film forms at the point of inocu- 
lation. Later the colony becomes opaque and 
granular in characier, and the border, when it 
has ceased to spread, becomes irregularly | 
thickened and raised. In old cultivations fur- 
rows and radial thickenings run in tortuous 
lines over the surface of the growth. 





(c.) Growth in gelatin stroke cultivatious. 


The growth resembles an elongated superficial The appearances are nearly the 
colony from a plate culture. It begins first as | same as in the case of O, but the 
a bluish white film spreading in an irregular | growth spreads less in a lateral 
fashion on either side of the inoculation stroke. | direction, and is thicker, especially 
Later the surface of the growth becomes opaque | along the edges. 
and granular, and the border irregularly 
thickened. 


(d.) Growth in bouillon cultivations. 


The liquid becomes cloudy, but there is no pellicle formation. Gradually a white 
bacterial deposit collects at the bottom of the tube. The liquid acquires an acid 
reaction. : 


(e.) Growth in peat decoction. 


(The peat decoction was prepared by boiling peat with distilled water, straining 
through muslin, boiling with peat charcoal, and filtering very slowly through filter 
paper. The filtration was repeated until the liquid came through perfectly 
transparent, but of a bright yellow or brown colour.) 

The peat decoction became cloudy in appearance, and acquired a distinct acid 
reaction, as well as considerable plumbo-solvent ability. Control experiments 
were simultaneously carried out. The action on lead was tested by upward filtration 


through lead shot. 





Moorland waters are known to be acid in reaction, and to have plumbo- 
solyent properties. These waters are derived, for the most part, 
from the rain falling on peaty gathering grounds. Part of the rainfall 
sinks through the soil and comes to the surface again as spring water ; 
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App. A. No. 18. but the greater portion saturates the peat, and escapes only by being washed 


On the Causes 0 
Lead Poisoning ; 
by Mr. Power. 


, out of its substance by successive rainfalls and after more or less prolonged 


contact with the soil. Moist peat is itself acid in reaction; these two 
bacteria are found in peat, and when grown in peat decoction give rise to 
acidity and plumbo-solvent ability of the liquid. The inference is, that the 
acidity and plumbo-solvent ability observed in moorland waters is possibly 
to be traced to the washing out of the products of the life processes of these 
bacteria from the substance ef peat soil. It is to be noted that the 
spongy, moist, and nutritious character of peat soil would probably favour 
the development of these bacteria. Their presence in water is probably 
accidental, and not causally related to the acidity of the water. For it is un- 
likely that these micro-organisms would find sufficient nourishmentin water 
for the exercise of their acid-producing function. It must not be assumed 
from what has been said, that the acidity of peat soil is of necessity directly 
and wholly due to the life history of these or other germs. The subject is 
a complex one, but it is probable that chemical as well as bacteriological 
changes are concerned in the production of the acidity. However this may 
be, it is important to again note that (a) moorland waters derived from peat 
are acid in reaction and have plumbo-solvent abilities; (6) moist peat is 
acid; (c) these bacteria are found in peat and when grown in peat 
decoction give rise to acidity and plumbo-solvent ability of the liquid. 
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No. 14. 


_ Report on CHorera in Germany during the Winter of 1892-93; 
by Dr. F, W. Barry. 


In continuation of my observation of the Western diffusion of cholera 
published in the last Annual Report* I have the honour to submit the 
following account of certain outbreaks of the disease that occurred in 
Germany during the winter of 1892-93, and which must be regarded 
as directly connected with the diffusion of 1892. 

The epidemic of cholera in the German Empire, which commenced 
at Hamburg on August 16th, 1892, had up to November 19th of that 
year attacked upwards ef 18,500 persons, and had caused over 9,500 
deaths. By the middle of November the disease had become practically 
extinct in Germany, but in December 1892 and in the earlier months of 
1893 the three following outbreaks of cholera were observed :— 

(a.) One at Hamburg, commencing on December 5th, 1892, and 
terminating on March 3rd, 1893. In this outbreak 64 cases of cholera 
were recorded, of which 17 proved fatal, and from this group of cases 
infection was conveyed to five other places, where it gave rise to 11 
attacks, of which three were fatal. : 

(6.) A second at Altona, commencing on December 23rd, 1892, and 
terminating on February 12th, 1893. In this outbreak 45 cases of 
cholera were recorded, of which 24 proved fatal ; and ; 

(c.) A third in the Provincial Lunatic Asylum at Nietleben, on the 
River Saale, near Halle, commencing on January 14th, 1893, and termi- 
nating on February 13th. In this outbreak 122 cases were recorded, of 
which 52 proved fatal. From Nietleben cholera was conveyed to four 
other places, situate lower down the River Saale, where it gave rise to 
13 attacks, of which four were fatal. 

il three outbreaks have been very fully investigated by Professor 
Koch,} ; that at Hamburg also by Drs. Reincke{ and Gaffky§ ; and I 
propose to quote at considerable length from the reports of these 
gentlemen, as the outbreaks in question were of exceptional interest 
from an etiological point of view. 

(a.) The after-epidemic in Hamburg.—As already stated, the first 
case of cholera occurred on December 5th, 1892, and the last on March 
3rd, 1893. Including those only slightly affected, and a few who 
showed no signs of disease exept the presence of “ commas” in their 
dejecta, 64 persons were attacked, and of these 17 died. In the 
following Table I., is given a daily record of the cholera cases and 
deaths as reported by Dr. Reincke, during the period under considera- 
tion, from which it will be seen that considerably more than half the 
cases occurred during the last fortnight of the year. 








* See Supplement to the 22nd Annual Report of the Local Government Board, 
1892-93, pp. 117-236. ; 

t+ Die Cholera in Deutschland, waihrend des Winters, 1892 bis 1893. Von 
Professor R. Koch. Zeitschrift fiir Hygiene und Infectionskrankheiten. Fiinfzehnter 
Band, 1893, pp. 89-165. } ef oe 

{ Bericht ce Medicinal Inspectorats tiber die Medicinische Statistik des 
Hamburgischen. Staates fiir das Jahr, 1892, pp. 44-50. 

§ Die’ Nach-Epidemie jm Winter 1892-93. Von Dr. Georg Gaffky. Arheiten 
aus dem Kaiserlichen Gesundkeitsamte. Zehonter Band, pp. 99-115. Berlin, 1894 
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TasieE I. | . 


Darty Recorp of CHotera Cases and Drarus during the Winter of 1892-93 
| . at HAMBURG. 
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ographical distribution of the cases is shown in the annexed 
Plan, No. 

In considering the etiology of this outbreak, Professor Koch calls 
attention to the fact that there’are two quite distinct types of cholera out- 
breaks. Que is marked by its explosive nature, a graphic representation 
of which gives a curve rising suddenly to a considerable height, then 
falling with almost equal rapidity; the graphic representation. of the 
second type, on the other hand, rising only a little above the base line. 
Hamburg showed these two types in the summer and winter epidemics 
of 1892 in an extreme form. ‘The curve of the summer epidemic had 
the appearance of a very high and sharp triangle with a quite short 
base, whilst that of the winter epidemic rose so little above the base. line 
that it almost coincided with it. Professor Koch goes on to point out 
that the first type is produced by the sudden and equable strewing of the 


infective matter over a place, and that the epidemic which then breaks out 
takes an e3 


xplosive course, and its graphic representation forms a curve 
high and||/steep in proportion to the quantity of infective matter 
which Vim so to speak, thrown out, The second type is distin- 






guished from the first, not only by the form of the curve, but also 
by some Other characteristics. The distribution of the cases is not 
uniform : well-marked centres form in which the disease settles. The 
cases do not ‘all burst out at once. On the contrary, they follow one 
another, forming chains, as it were, anda direct connexion can very 
often be detected between the several cases at one of these centres, -A 
person, for’ example, who has come from someplace outside-falls ill... A 
few days Iater.a member of the family in which the patient was nursed 
is attacked, and then in rapid succession, but often. also. at considerable 
intervals, other members of the family, inhabitants of the same house, 
neighbours, visitors, and the like. The: infection may be carried. from 
the first centre and new centres formed in ‘other parts of the city or in 
neighbouring places, where new chains: of successive cases form larger or 
smaller groups. 

These two types of outbreak are frequently combined, and commonly the 
first type Assumes gradually the character of the second, and merges its 
identity init, It also frequently happens that a local epidemic, begins 
ax” ‘one of the second type, and retains»this ‘character, till the infec- 
tive matter accidentally finds its -way into some article of general 


mage 
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App. A.No.14, Consumption, such as water, when explosions occur varying accord 
On Cholerain ig to the nature of the vehicle. _ 
Germany in the The Hamburg summer epidemic belonged at first exclusively to the 
by Dr, oe first type, but towards its end passed into the second. The Hamburg 
winter epidemic, on the other hand, maintained almost entirely the 
second type during its whole duration, and a tendency to form centres 
characterised it from the first. From a reference to Plan I. it will be 
observed that one of these centres was situate in Neustadt, a second in 
Sankt Georg, and a third in Sankt Pauli. The centres in Neustadt and 
Sankt Georg are regarded by Professor Koch, as having, probably, 
originated in undetected stragglers of the summer epidemic, and that in 
Sankt Pauli as having had its origin partly in Altona and partly in 
Neustadt. He further points out that it was a very characteristic 
feature of the after-epidemic “that the patients belonged, without 
“ exception, to the lowest stratum of the population. They were people 
“without work and without homes; drunkards living in common 
“* lodging-houses and spirit shops, itinerant hawkers who sold matches, 
“* sausages, or the like, and whose trade led them, too, into such haunts; 
** sailors, dock labourers, persons under police arrest, &c. In all the 
* eases, except cight, relation to persons who had suffered from 
‘* cholera and from whom the infection might have been directly or 
“ indirectly caught was proved. * * * A common cause, such as 
“ the influence of the soil, the water, or the like, certainly did not exist 
“in this epidemic. The water supply was out of the question, for the 
“ district affected did not coincide, as in summer, with the sphere of the 
‘“‘ water supply. The soil might have seemed open to suspicion, as the 
‘« disease was restricted to certain localities. In this case, however, 
the place could not be the decisive factor, but, on the contrary, the 
people resident in the place, for the disease always ceased the moment 
the patients and the suspected were removed. Had the infecting 
agent been inherent in the locality, fresh cases should have oceurred— 
“ despite the removal of the infected persons—among those who freely 
“ visited the houses in question. ‘The only remaining explanation is 
that the disease was transmitted from person to person, and this 
explanation is decidedly supported by the chain-like connexion of 
“* most of the cases.” 

Although it may be assumed that water did not play the part of a 
general factor in this after-epidemic, its influence as a propagator of 
cholera was not entirely absent ; for from the investigations made, there 
is little doubt that it had to do with an outbreak among the crews of 
two ships that lay in Hamburg harbour, the “ Murciano,” and the 
“Gretchen Bohlen.” The former ot these was moored at the Asia 
Quay, near a closet which is said to have been used by a workman — 
suffermg from cholera. On the 8th January, two of the crew were 
taken to the hospital, suffering from cholera; the remainder, 24 in | 
number, were also removed for observation purposes, and four slight — 
cases of cholera were confirmed amongst them. The vessel was taken — 
to the Strandhafen whilst she was in course of disinfection, and her 
frozen closets were there thawed (January 12th), and the contents dis- 
charged into the water. The SS. “ Gretchen Bohlen” was moored — 
close to the “ Murciano,” and three days afterwards (January 15th) two — 
cases of cholera broke out on board the former vessel. Upon examina- 
tion of the rest of the crew, 17 in number, four more slight cases of — 
cholera were confirmed. It was ascertained that these men had, like — 
the men on the “‘ Murciano,” drunk much water taken directly from the — 
harbour, at points which must, from the circumstances related above, | 
have been specifically polluted by cholera dejecta. | 
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Although the winter epidemic in Hamburg was, compared with that 
which occurred in the city in the previous summer, very slight, it was 
not without its offshoots. In the beginning of January, a man travelled 
from Hamburg to Schwerin, and died there from cholera. Four cases 
were carried from Hamburg to Elmshorn in the Pinneberg district. 
Another case the cause of which was stated not to have been completely 
cleared up, is said to have occurred near Hamburg, at Ostorf, also in 
the district of Pinneberg. On January 6th, a ship’s carpenter who 
had worked in that part of Hamburg harbour in which the “ Murciano ” 
was moored, died of cholera at Neuhof, on the island of Wilhelmsberg, 
in the Elbe. ‘Three cases of cholera occurred at Schulau, and one at 
the adjacent town of Wedel. These cases could not be traced directly 
to Hamburg, but the water of the Elbe would appear to have formed 
the connecting link. 

The comparatively light fatality observed during the winter epidemic, 
namely, 26°5 per cent. of the cases attacked, was probably not due to 
any lessened virulence of the disease, but to the fact that many slight 
cases—cases in which the presence of cholera bacilli was confirmed, but 
which presented very slight symptoms, or none, of cholera,—were 
included amongst the attacks. 

(b.) The Winter Epidemic in Altona.—-In Table IL. is given a daily 
record of the cholera cases and deaths reported to have occurred at 
Altona during the winter of 1892-93, from which it will be seen that 
the first case took place on December 23rd, at about the time when 
the winter epidemic in Hamburg was at its height, and that upwards of 
two-thirds of the total cases were recorded during the three weeks ended 
February 11th, 1893. | 
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This winter epidemic in Altona bore an entirely different character 


from that which prevailed in the summer. In the summer of 1892, the 
great majority of the patients were connected with Hamburg, and in 
all probability had caught the infection on Hamburg soil, or from 
persons who had brought it thence. Now, on the contrary, according to 
Professor Koch, “the patients were, with few exceptions, persons whose 
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illness could not possibly be explained in that way. They were, 
for instance, workmen in fairly good circumstances, whose work did 
not require them to go to Hamburg; women of the middle class; 
little children who, owing to the cold weather, had not even been out 


of the house; a one-year’s service soldier; inmates of the hospital 


who had been confined to bed for weeks, and had not come into 
contact with anybody outside; and a prisoner who fell ill after 12 
days’ solitary confinement. There was no connexion whatever 
between any of these cases. The simultaneous epidemic in Hamburg 
was restricted without exception to the lowest stratum of the popula- 
tion, whereas in Altona, only one of the patients, a homeless woman, 
belonged to the lowest class ; all the rest were persons who could not 
have caught the disease by immediate transmission from uncleanly 
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people crowded together in unhealthy rooms. Evidently the cholera 
in Altona was of a quite different type from that in Hamburg, and 
the only explanation of the phenomena was thai the infectious matter 
was scattered all over the town, but only scantily.” 

The water supply was at once suspected, for it was clear from the 
position of the Altona waterworks, situate as they are below Hamburg, 
that any accident to the filtration works might lead to the distribution 
of cholera-infected matter by the water service. That disturbances in 
‘the working of the Altona filters did actually occur immediately before 
the outbreak, and that the presence of cholera bacilli was demon- 
strated in the Elbe water and in the water of the Altona waterworks 
before filtration, has been fully set forth in Professor Koch’s paper on 
“ Water Filtration and Cholera,” published in the Medical Officer’s last 
Report.* 

Although there is little doubt that the dissemination of cholera in 
Altona’ was primarily caused by the distribution of infective matter 
through the water service, in several instances the infection was at a 
later date conveyed through other channels. In two or three groups 
of cases it was transmitted from one member of a family to another, 
whilst one secondary group of cases is of special interest, and must 
be referred to in some deiail. An account of this outbreak may be 
summarised from Professor Koch’s Report already referred to. 

In the Ottensen quarter of Altona there is a smail group of houses 
arranged in courts, which were erected after the great Hamburg fire of 
1842 in order to provide shelter for the burned-out people as soon as 
possible. These courts, which bear the name of “Lang Jammer,” 
are inhabited by about 270 poor people. The houses are not 
connected with. the public water-supply, but obtain their water from 
an old pump well, situate near the entrance to one of the courts. 
During the summer epidemic of 1892, two isolated cases only of cholera 
had occurred in the “ Lang Jammer:” so that when, in one week of 
the winter outbreak, nine attacks with seven deaths took place there, 
whilst the neighbcurhood remained free, attention was at once directed 
to the special circumstances of the place, with a view to ascertaining 
the reason of this exceptional cholera incidence. As already stated, the 
water supply was obtained from a well. This well was so placed at the 
lowest part of the court in which it was situate that all liquid on the 
surface of the court had a natural flow towards it. Under ordinary 
circumstances, the fouling of the well was provided against by drains 
leading from gulleys to a sewer in the street. ‘The water of this well 
had been examined early in 1892, and was then found to be fit for use. 
As, however, this water was suspected of having been the cause of the 
diffusion of cholera in the winter outbreak, a bacteriological examination 
of it was made on January 31st, 1893, with the result that the presence in 
the water of large quantities of Koch’s comma-bacillus was demonstrated. 
The outbreak of cholera in the “Lang Jammer” began on January 
20th and ended on February Ist, so that if the water had played a 
part in the diffusion, it must have become infected some days before 
January 20th, and on further inquiry, it was ascertained that from 
‘December 21st, 1892, to January 24th, 1893, there had been a hard 
frost, and that during that period the gulleys were frozen up, and 
“slops. and other filth passed unchecked to the well. Here it was 
ascertained that liquid filth obtained access to the water through ehinks 
in the wall of the well. After the well was closed.no further cases of 
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* Supplement to the 22nd Annual Report of the Local Government Board, 1892- 
93, Appendix C., pp. 448-455. 
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cholera oceurred in that quarter. It may be noted that after disinfect- 
ing the yard, on the occurrence of the first cholera case, the water 
drawn from the well smelt of carbolic acid. How the cholera found 
its way in the first instance into the “Lang Jammer” was not 
discovered. ‘The last cholera case in Altona was observed on February 
12th ; the total cases recorded being 45 with 24 deaths, equivalent to a 
fatality of 53°3 per cent. 

(c.) Cholera at Nietleben.—The lunatic asylum at Nietleben, near Halle, 
was the seat of a peculiarly interesting outbreak of cholera, in January 
1893, which was regarded as an offshoot of the Hamburg after-epidemie. 
The asylum, which was built in 1840, consists, as will be seen from 
Plan IT., of a number of detached pavilions. On January 14th, 1893, the 
asylum contained 436 male patients, 375 female patients, 124 officials 
who had, and 56 who had not, their meals in the establishment, 
altogether, a population of 991 persons. On January 14th, a patient 
living in that part of the building marked “A” in the Plan, was 
attacked with cholera, and died the same day. On the next day 
(January 15th) six cases, all of which were fatal, occurred. On the 
16th, there were eleven further cases, eight of which were fatal. These 
eighteen cases occurred in eleven different wards, in ten different 
buildings of the asylum. From this time onwards, further cases were 
reported until February 13th, by which time there had been 122 cases 
and 52 deaths. The sequence in point of time, of these cases is shown 
in the following Table IIT. :— 


Tasie III. 


Dairy Recorp of CHOLERA CaAsEs and WEATHS at the NimTLEBEN 
Lunatic AsyLum during January and February, 1893. 
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Of the 122 cholera patients, 63 were men, including three doctors, and 
59 were women, including seven attendants aud three wives of officials. 
In order to give an exact view of the local distribution of the disease, 
the following Table IV., taken from Professor Koch’s report on the out- 
break is appended. In this table are given the various departments of 
the asylum, the number of beds in each department, the number of 
inmates on the day when cholera broke out, and the cases with the dates 


of their occurrence. 
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SHOWING, as regards the several Departments of the 
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Taste IV. 


NIETLEBEN 


Lunatic Asyium, the Numper of Reps, the Numper of INMATEs, 
on January 14th, 1893, and the Numper of Persons attacked by 
CHOLERA in each DEPARTMENT with the Date of ATTACK in each 













Case. 

(a.) 

| 
wn 
=} 
Department, ea 
e4 
° 
I 
o 
m= 
g 
5 
a 
Pavilion for. curable male} 30 


patients, lower storey (A I.). 


Pavilion for curable male 9 
patients, upper storey (AII.). 
Pavilion for curable male | 34 
patients, lower storey (B I.). 
Pavilion for curable male | 34 
patients, upper storey (B.II.). 
Pavilion for incurable male | 20 
patients, lower storey (C I.). 
Pavilion for incurable male | 51 
patients, upper storey (CII.). 
Pavilion for incurable male | 54 
patients, lower storey (D I.) 
Pavilion for incurable male} 46 
patients, upper storey (DII.). 
Male Observation Wards (E) - | 30 
Men’s Pavilion (F) - -| 88 
Men’s Hospital (G) - -| 86 
Male Receiving Wards(R) -| 383 
Men’s Pavilion (S) - ~ | 44 
Men’s Pavilion (T) - - | 44 
Men’s Pavilion (U) : - | 44 
Men’s Pavilion (V) - -| 44 
Men’s Pavilion (W) - -| 44 


E 82300. 


The Men’s Side. 


January 1893, including 


Number of Inmates on 14th 
the Attendants. 
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52 
45 
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32 
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Cholera Cases 
recorded. 


Remarks. 





2 (Jan. 14, 24). 


4 (Jan. 23, 24, 24, 24). 
4 (Jan. 16, 20, 23, 25). 


4 (Jan. 16, 20, 28, Feb. 
10). 


5 (Jan. 19, 19, 22, 22, 
23). 


5 (Jan. 20, 20, 22, 22, 
23). 


7 (Jan. 17, 17, 20, 20, 
20, 21, 22). 
2 (Jan. 18, Feb. 4). 


7 (Jan. 15, 16, 17, 17, 
17, 17, 20). 


2 (Jan. 22, 22). 


7 (Jan. 15, 15, 15, 
18, 18, 24). 


5 (Jan. 15, 16, 16, 20, 
20). 


4 (Jan. 18, 24, 24, 26). 
1 (Jan. 21) a female 


16, 


attendant). 
1 (Jan. 26) an incur- 
able patient em- 


ployed in the disin- 
fecting house. 


3 (Jan. 22, Feb. 1, 13) 
three female atten- 
dants. 


Seven patients of the 
first and the second 
class with one atten- 
dant. 


Sixteen patients of the 
first and the second 
class with two atten- 
dants. 


1 
| Used immediately 


after the outbrea 
of the cholera as 
a cholera hospital. 
The patients in (V) 
were removed to 
other departments. 
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was fae sda: distributed over. the establ nent, not diy at fi rat, at 
| also during the further course of the epideaic. The /gause of cholera 
4 must therefore have acted, not on certain buildings, or certain groups of 
Ziaeee __ the inmates, but on the whole e8tablishment. In the case in question, - 
only the -soil, the provisions, or the water, could have exercised such 
a common influerice..On_local investigation, the two first, the soil and 
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the’provisions, were'set aside, ‘The construction and the management of Arp. AJNo. 4. 


the water system, which ‘receives its supply fromthe Wild Saale, is fully 
des¢ribed in Professor Koch’s-paper on“ Water Filtration and Cholera,” 
published in’ the Supplement to the last Annual Report of the Board. 
(See Appendix C., pp. 444-448.) Its main course is indicated in Plan II. 
““Close’to' the Wild Saale lie the filters, from which an underground iron 
“pipe leads the water to the pumping station at the foot ofthe hill. °° It 
* is thence pumped into high reservoirs in buildings 2 and 3, whence it 
“qg°distributed all over the ‘establishment by‘ pipes. | Another system: of 
“i pipes collects the dirty water from the sinks, waterclosets; bath-rooms, 
“kitchens, &¢., and leads it intotwo main Sewers which begin at building 
‘© 2.and go in opposite directions to the sewage fields on the slopes’ of 
“thill on’ both sides of the establishment.” These sewers are -of mason 
“work, are provided with’ manholes and are up to date in every 
“respect. The sewage fields, too, are properly laid out. © They consist 
** of- horizontal beds rising one above the other, Their soil is drained 
“toa ‘sufficient depth. The effluent water is. collected: in a main 
““eonduit, and’ led in open ditches, both: from: the ‘northern: and the 
“ southern sewage field’ into a dirty little brook’ealled the Saugraben.” 
To the fact that this same. brook flows into the Wild Saale at:a ‘very 
shoit distance above the intake of theasylum'waterworks and to the grave 
objection to such an arrangement’ of the sewerage and water systems, 
attention ‘has been‘ealled in Professor Koch’s paper referred to above. 
In that paper he pointed’ out that, as:managed, much of the water 
supplied to the establishment was allowed to pass through the sand 
filters almost unfiltered. As a consequence of this, it was clear that if 
infective matter was pumped from the Wild Saale, there would be no 
difficulty in its distribution throughout the institution. Upon inquiry, 
it was found that immediately prior to the outbreak of cholera, the 
sewage fields had been frozen, and the asylum sewage had consequently 
found its way into the Wild Saale practically untreated. Upon bacterio- 
logical examination being made, cholera bacteria were found, on the 
women’s side of the asylum, in the sewage at the point where it 
entered the sewage fields, in the sewage fields themselves, and in the 
effluent from the sewage fields. On the men’s side they were found in 
the sewage, both before and after its passage over the sewage fields. 
They were further found in the water of the Wild Saale, also below 
the mouth of the Saugraben, in the water immediately after it had 
passed through the filters, and in a sample taken from one of the water 
pipes in tke asylum itself. Once more to quote Professor Kuck :-~- 

“The immediate cause of the explosive outbreak at Niet.eben is 
““ thus rendered perfectly clear. Infectious matter must have been 
“* brought into the asylum in some way or other, then passed with 
‘‘ the dirty water of the establishment over the frozen sewage fields 
“ into the Saugraben, from the Saugraben inte the Wild Saale, 
“ and from the Wild Saale through the water conduit back to the 
“asylum. The water was accessible to all the inhabitants of the 
“ establishment, and an explosive epidemic, attacking the whole 
“ asylum, more or less equally, according to the quantity of specific 
‘“* infective material in the water, the relations of the inmates to the 
“ water, and their individual predisposition, was inevitable, and 

“ accordingly took place.” : 
Many of the later cases were no doubt due to secondary infection. 
How cholera was introduced into the asylum in the first instance was 
not satisfactorily made out, but it was suspected that it was brought by 
one or other of certain attendants who had come to the asylum shortly 


before the outbreak. It was ascertained as regards one of these, who 
fe} 
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was engaged in December, and who had come from Hamburg, that he 
had suffered from severe diarrhea shortly after his arrival. 

As soon as cholera bacilli were found in the River Saale, the local 
authorities not only warned the people living lower down the river 
against the use of the water for drinking purposes, but positively forbade 
it. Notwithstanding this, cholera appeared at four places situate on the 
Saale, and in each instance, the first case was attributed to the use of the 
river water. ‘The first place in which cholera appeared was Trotha, a 
village on the right bank of the Saale, about three miles below Nietleben. 
Three persons, of whom one died, were attacked with cholera or J anuary 
24th, a fourth case, due to secondary infection, followed on January 29th. 
On January 24th, a person living at Wettin, also on the right bank of 
the Saale, about 13 miles below Nietleben, was attacked with cholera and 
died. At Crollwitz, situate on the left bank of the Saale, about two 
miles below Nietleben, a person was attacked by cholera on January 
30th, and this case was followed at intervals by five other cases, two 
of which died. ‘The last of these outbreaks occurred at Lettin, a village 
also situate on the left bank of the Saale, about four miles below 
Nietleben. Here three cases occurred on the 2nd, 3rd, and 4th of 
February respectively. Of these, one died. 

In the foregoing account of cholera in Germany in the winter of 
1892-93. I have entered into a certain amount of detail on account of 
the etiologial interest of the outbreaks. As already stated this winter 
diffusion must be regarded as part of the epidemic of 1892. 
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No: 15. 
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MemoranvuMm on the Progress of the SaniraAry SuRVEY made in On the Progress 
1893, in Anticipation of CHoLERA; by Dr. Barry. 


A sumMMARY of the results of the emergency survey undertaken in 
anticipation of cholera in the summer and autumn of 1892 of the Port 
and Riparian sanitary districts of England and Wales has already been 
published in the supplement to the Board’s Report for 1892-93, pages 
237-325. arly in 1893 a further complete and systematic Survey of 
the Ports and Riparian sanitary districts of this country was commenced, 
This duty was, under my general 
supervision, entrusted to Mr. T. W. Thompson, Dr. Theodore Thomson, 
Dr. Copeman, Dr. Bulstrode, and Dr. Reece, of the permanent medical 
staff. During the year the whole of the 60 Port sanitary districts were 
inspected in the above sense, and 35 urban and 9 rural Riparian 
sanitary districts were similarly inspected, as to the exercise of their 
functions respecting shipping. Lists of these districts will be found in 
the following Tables I. and II., and their topographical position 1s 


_and continued throughout the year. 


indicated in the annexed Map |. 


The results, in detail, of the inspection 


of the whole coast line visited in connexion with the Cholera Survey 
during 1893-94 will appear in a separate volume. 


Taste I.—Porr Sanirary Disrricrs inspected during 1893. 


Name of Port 
Sanitary District. 





1. Barnstaple - 
2. Barry and Ca- 

doxton - 
3. Beaumaris - 
4, Blyth (River) 
5, Boston - 
6. Bridgwater - 
7. Bristol = 
8. Cardiff - 
9. Cardigan - 
. Carnarvon - 
. Chepstow - 
. Chester - 
. Colchester - 
. Cowes ~ 


. Dartmouth and 
Totnes - 


16. Deal- - 





Exeter - 
Falmouth and 

Truro - 
Faversham - 


17. 
18 


19. 


20. Fleetwood - 
21. Fowey - 
2. Gloucester - 
23. Grimsby = - 
24, Hartlepool - 
25. Harwich - 
26. Hayle - 
27. Hull and Goole 
28. Ipswich - 
29. Kingsbridge - 
30. King’s Lynn -. 
31. Lancaster - 








Inspector. 


Name of Port 





Dr. Bulstrode, 


Mr. T.W. Thompson. 
Dr. Reece. 


Mr. T.W. Thompson. 


Dr. Copeman. 


Mr. T.W. Thompson. 


33 9 


3? 9 


Dr. Reece. 


Mr. T.W. Thompson. 


Dr. Reece. 


39 be) 
Dr. Theodore Thom- 
son. 


Dr. Bulstrode. 

Dr. Theodore Thom- 
son. 

Dr. Bulstrode. 


Dr. Theodore Thom- 
son. 


Mr. T.W. Thompson. 


Dr. Bulstrode. 


Mr. T.W. Thompson. 


bp) a9 


39 


Dr, Tews: 
Dr. Bulstrode. 


Mr. T.W. Thompson. 


Dr. Reece. 
Dr. Bulstrode. 
Dr. Copeman. 


Mr. T.W. Thompson. 





Sanitary District. cere 

32. Littlehampton | Dr. Theodore Thom- 
son. 

38. Liverpool - | Mr. T.W. Thompson. 

34. London - | Dr. Theodore Thom- 
son. 

35. Lowestoft - | Dr. Copeman. 

36. Maldon - | Dr, Reece. 

37. Milford - 


. Newhaven - 


. Portsmouth - 


>. Preston - 


‘Dr, Theodore Thom: 
son. 


. Newport = - | Mr. T.W. Thompson. 
. New Shore- 
ham - | Dr. Theodore Thom- 
son. 
. Padstow - | Dr. Bulstrode. 
. Penzance -| ;, 33 
. Plymouth - | ,, - 
. Poole - 


Dr. Theodore Thom- 
son. 
_Mr. T. W. Thompson. 





. Rochester - | Dr. Theodore 'Thom- 
son. 

. Sandwich - ee < 

. Seilly (isles 

of ) . | Dr. Bulstrode. 

. Southampton | Dr. Theodore Thom- 
son. 

. Sunderland - | Mr. T.W. Thompson. 

. Swansea + | Dr. Reecet 

. Tees (River) | Mr. T.W. Thompson. ' 

. Teignmonth- | Dr. Bulstrode. 

. Tyne (River) | Mr. T.W. Thompson. 

. Wells - | Dr. Copeman. 

. Weymouth - | Dr. Bulstrode. 

. Wisbech = - | Dr. Copeiman. 

. Workiugton - | Mr. T.W. Thompson. 

. Yarmouth - | Dr. Copeman. 
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Taste IJ.—Riartan Sanitary Disreicrs inspected during 1893, 
as to the Exercise of their Functions respecting SHIPPING. 


(a.) Ursan Districts. 


























Name of Name of 
Sanitary District. Apepecton. Sanitary District. Taspectoy, 
1. Aberystwith - | Dr. Reece. 18. Holyhead. Dr. Reece. 

2, Aldeburgh - | Dr. Copeman. 19. Kidwelly - | ,, i 
3. Amble - Mr. T.W.Thompson.} 20. J.lanelly rol Be A 
4. Barmouth ~- | Dr. Reece. 21. Lymington - | Dr. Copeman. 
5. Barrow - in - 22. Maryport - | Mr.T.W.Thompson. 
Furness’ - | Mr.T.W.Thompson.| 23. Millom “ «9 ay! 53 
6. Berwick-upon- 24. Minehead - + FS 
‘Tweed - 3 " 25. Scarborough - i. - 
7. Bournemouth | Dr. Copeman. 26. Seaham Hare . 
8. Bridlington - | Mr. T.W. Thompson. bour - at bf 
9. Carmarthen - | Dr. Reece. 27. Skegness - | Dr. Copeman... 
10. Christchurch | Dr. Copeman, 28. Southwold - |.,, r§ 
11. Criccieth - | Dr. Reece. 29. Swanage - | Dr. Bulstrode. 
12. Dover - | Dr. Theodore Thom-]} 30. Tenby - | Dr. Reece. 
son. 31. Torquay . - | Dr. Copeman. 
13. Filey - Mr. T.W. Thompson. { 32. Towyn - | Dr. Reece. 
14. Folkestone - | Dr. Theodore Thom-} 33. Walton-on-the 
son. Naze nf s 
15. Great Clacton | Dr. Reece. 34. Whitby - | Mr. T.W. Thompson. 
16. Holbeach - | Dr. Copeman. 35. Ynyscyn- 
17. Holme Cul- haiarn - | Dr. Reece. 
tram - | Mr. T.W. Thompson. 
(6.) Ruray Districts. 
1. Belford - | Mr. T.W. Thompson.] 5. Llanelly - | Dr. Reece. 
2. Blean - - | Dr. Theodore Thom-] 6. Tendring er oe it 
son. 7. Walsingham - | Dr. Copeman. 
3. Docking - | Dr. Copeman. 8. Williton - | Mr. T.W. Thompson. 
4. Lexden and | Dr. Reece. 9. Woodbridge - | Dr. Copeman. 
Winstree. 








In addition to the inspection with respect to their Port functions of 
the districts enumerated in Tables I. and II., 88 urban and 14 rural 
sanitary districts were visited during 1893 in connexion with the General 
Cholera Survey. Lists of these districts will be found in Tables III. and 
IV. respectively, and their position topographically is indicated in the 
annexed Map IT. : 

In each instance a complete record of the sanitary’ circumstances and 
of the sanitary administration of the district visited was obtained on 
lines similar to those adopted at the Cholera Survey instituted by the 
Board in 1885. This Cholera Survey work was, under my supervision, 
carried out by Dr. Bruce Low, Dr. Sweeting, Mr. T. W. Thompson, 
Dr. Theodore Thomson, Dr. Copeman, Dr. Fletcher, Dr. Bulstrode, and 
fir, Reece, of the permanent, and by Mr. E, Evans, Dr. Horne, Dr. 
Wheaton, and Dr. Wilson, of the temporary staff of the Department. 


A summary of the results of these inspections will. be published upon 
the completion of the Survey. | 


OS ee ae Oe ee ee ee ee ee 


SUG o7e9 PURT 4PQIED TOQ‘YIT A SUOS 93 WEMAM 


wpann & th Rat 1 


a ee ee ee a — 


- 


SPULASUT 
Armyiung UDLIVART 


SERLAST ATO rnIDS ALO] ef 


, “bradanys 6u1- 
“Padsas Suormuny IY} 
J9 ASTALIIA FY} O} ID GOT 
funmp payedsin ‘sayy | 
pup punytug jo saunsyy | 
4iqy ay) Guimays toy } 





# 


7 AM i 


ai 


,i 
i 
a. 


ye f Res . —_ iy 
aha Thy fp hy 
ey if 28 ¥ i) 


Px 














1 / WASNT 








Mek oleic cad, «8 
Kunpang uguy 


~pY PUD soousumMosy 
AN0ITUDY 42347 03 ante fk 
-4yat ur Basing wuapoyz | 
UO SARE Bee poyodnry | 
| 

| 





‘seTOy, pun pun bury 40 
STNAFOUT MOOTDUDS POLAT 
TPQ Sep Ona: ee 








Sey 


*SLOIHISIC) NOILvH1SI9SAaY NOONO'] 


i 0 


pt — . ere 
Se silva 
= ———— Ro et 


— pee 


aT avy 





= 
z 





i 





ee 


“C681 SAIVM FY GNVISNY 40 AJAUNS ‘VY3ATOH,) 












439 


TasLe I1).—Uresan Sanitary Districts of ENGLAND and WALES App. A. Noi 15. 
inspected during 1893 as regards their SANITARY CIRCUMSTANCES On the Progress 
and ADMINISTRATION. 





. Bacup 

. Barmouth 
. Beaconsfield. 
. Bedlingtonshire 
. Bedwellty 
. Benfieldshire 

. Berwick.-.upon 


COT AUPRWNe 


Name of Sanitary 


District. 


Amble 
Ashbourne 


. Aberystwith 
. Aldeburgh. 


~ 


Ashby-de-la-Zouch 


_ field. 


Tweed. 


. Beverley 
. Bishop Auckland 
. Blaydon. 
. Boston 

. Brandon and -By- 


shottles. 


. Ashton -in-Maker- 


. Burton-upon-Trent 
. Carmarthen 
. Cleethorpes-with- 


Thrunscoe. 


. Consett 

. Cottingham 
. Cowpen 

. Criccieth 

. Cromer 

. Crowle 

. Deal - 

. Exeter 

. Felling 

. Filey - 

. Gainsborough 
. Godmanchester 
. Gravesend 
. Grays Thurrock 
. Great Clacton 

. Great Driffield 
. Haverfordwest 
. Hedon 

. Hereford 
. Holyhead 
. Hoole - 

. Houghton - le - 


Spring. 


. Hunstanton 
. [keston 

. Kidwelly 

. Leadgate 

. Lianelly 

. Loughborough 
. Louth - 


Population 
(Census 
1891). 


6,725 
2,159 
2,975 
3,809 
4,535 

13,379 


23,498 
2,045 | 
1,778 

16,996 
6,773 
6,269 

| 13,377 


12,539 
10,527 
13,371 
14,593 
14,239 


46,047 
10,264 
4,306 


8,175 
3,880 
12,982 
1,410 
2,197 
3,095 
8,891. 
37,404 
17,490. 
2,481 
14,372 
2,095 
23,876 
12,219 
3,584 
5,703 
6,179 
979 
20,267 
8,745 
3,892 
6,476 


1,225 
19,744 
2,732 
4,456 
23,937 
18,196 
10,040 





of the Sanitary’ 
(Cholera) Sur- 
vey, 1898; by 





County. 


Cardigan - 
Suffolk - - 


- Northumberland 
‘Derbyshire - 
- Leicestershire 


Lancashire - 


Meri eeuihialving 
Buckinghamshire 
Northumberland 


‘Monmouthshire 


Durham - 
Northumberland 


Yorkshire - 
Durham =) 


Pp 2 
Lineolnshire « 
Durham “ 


Staffordshire - 
Carmarthenshire 
Lincolnshire - 


Durham « 
Yorkshire - 
Northumberland 
Carnarvon - 
Norfolk - 
Yorkshire - 
Kent, - - 
Devonshire - 
Durham - 


|. Yorkshire -- 


Lincolnshire - 

Huntingdonshire 
Kent - - 

Essex - - 

Yorkshire - 
Pembrokeshire 
Yorkshire’ - 
Herefordshire 
Anglesey = - 
Cheshire - 
Durham = 


Norfolk - 
Derbyshire - 
Carmarthenshire 
Durham - 


» Carmarthenshire 


Leicestershire 
Lincolnshire - 





Dr. 
Dr. 


Mr. 


Dr. 
Dr. 
Dr. 


Dr. 


Dr. 
ir, 


Mr 


Dr. 


Mr 
Dr. 


Dr. 
Dr. 
Dr. 
Dr. 


39> 
Dr. 


Mr 


Dr. 
Dr. 
Dr. 
De: 
DE: 
Dé; 
Dr, 
Der. 
Dr. 


Mr 
Dr. 


Dr. 


Dr. 
Dr. 
Dr. 
Dey 
Dr. 
Dr, 
De; 
Dr: 
Dr. 
Dr. 


Dr. 


Dr. 
Dr. 
Dr. 


Dr. 


Dr, 


Dr. 


Dr. Barry. 


Inspector. 


Reece. 

Copeman. 
T. W. Thompson, 
Wilson. 

Fletcher. 
Wheaton. 


99 2 
Reece. 
_ Hletcher..- 
Wilson. 
. EH. Evans. 
Wilson: 
oT. W. Thompson. 


Wheaton. 
Sweeting. 
Wilson. 
Bulstrode.. 
Wilson. 


Reece. 
. T. W. Thompson. 


Wilson. 
Wheaton. 
Wilson. 

Reece. 

Copeman. 

W heaton. 
Theodore Thomson. 
Bulstrode. 
Wilson. 

. T. W. Thompson. 
Fletcher. 
Wheaton. 
Theodore Thomson. 
Horne. 

Reece. 

W heaton. 

Reece. 

W heaton. 

Bruce Low. 
Reece. 

Fietcher. 

Wilson. 


Copeman. 
Wheaton. 
Reece. 
Wilson. 
Reece. 
Fleteher. 
Bulstrode. 
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44.0 
a Population 
pape nee ted (Census County. 
‘ 1891). 

51. Maesteg - : 9,417 | Glamorganshire 
52. Menai Bridge ~- 1,675 Anglesey - 
538. Milford - - 4,070 Pembrokeshire 
54. Minehead - - 1,799 Somerset - 
55. Mold - - 4,457 Flintshire - 
56. Newark - upon - 14,457 | Nottinghamshire 

Trent. 
57. Norwich - { 100,970 | Norfolk - 
58. Penryn - - 3,256 | Cornwall - 
59 Poole - - - 15,488 | Dorsetshire - 
60. Pudsey - - 13,444 | Yorkshire” - 
61. Ross - ~ - 8,575 Herefordshire 
62. Ryton - - 5,553 | Durham - 
63. Sandwich - ~ 2,796 Kent - ~ 
64. Seaham Harbour - 9,044 .| Durham - 
65. Sedgeley - - 14,961 | Staffordshire - 
66. Shildon and East 9,537 | Durham - 

Thickley. 
67, Skegness - - 1,488 | Lincolnshire - 
68. South Blyth - 3,728 Northumberland | 
69. South Cave and 1,624 | Yorkshire - 

Wallingfen. 
70. Southwick - - 10,226 | Durham - 
71. Southwold - - 2,311 Saffolk - - 
72. Spennymoor - 6,041 | Durham 
73. Stalybridge ~ 26,783 | Cheshire - 
74. Stanhope - - 1,864 | Durham - 
75. Stauley =3, “* 7,614 = - 
76. Stockport - - 70,263 | Cheshire - 
77. Swanage - - 2,674 | Dorsetshire - 
78. Teignmouth - 8,292 | Devonshire 
79. Tenby - - 4,542 | Pembrokeshire 
80. Tow Law - ° 4,554 Durham - 
81. Towyn - - 83,257 Merionethshire 
82. Walton - on - the - 1,586 Essex - - 

Naze. 
83. Whickham - 9,174 Durham : 
84. Willenhall - - 16,852 Staffordshire - 
85. Willington - - 7,804 | Durham - 
86. Yarmouth - - | 49,834 Norfolk 
87. Yeadon - - 7,396 Yorkshire - 
88. Ynyscynhaiarn - 5,224 Carnarvonshire 























Mr. 


Dr. 
Mr. 
Mr. 
Dr. 


Dr. 
Dr. 
Dr. 
Dr. 


Dr. 


Dr. 


Dr. 


Mr. 
Dr. 


39> 


ior. 
De. 


Dr. 
Dr. 


Dr: 


Dr. 


3? 
be) 
99 


DY: 


Dr. 


23 


Dr. 


Dr. 
Dr. 


33 


Inspector. 


E. Evans. 

Davee: 

T. W. Thompson. 
E. Evans. 

Bruce Low. 


Copeman. 

Reece. 

Bulstrode. 

Horne. 

Bruce Low. 
Wilson. 

Theodore Thomson. 
T. W. Thompson. 
Wilson. 


” 


Copeman. 
Wils on. 
W heaton. 


Wilson. 
Copeman. 
Wilson. 

bP) 


3? 


Frakes Low. 
Bulstrode. 


- 3? 
Reece. 
Wilson. 
Reece. 


bP 


. Wilson. 


33 


33 
. Copeman. 
. Horne. 
. Reece. 
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Taste IV.—Rovurat Sanitary Districts of ENGLAND and Wass App. A. No. 15. 


inspected during 1893, as regards their Sanrrary CIRCUMSTANCES On the Progress 
and ADMINISTRATION. 





of the Sanitary 
(Cholera) Sur- 
vey, 1893 ; by 











Dr. Barry. 
oa ts Population 
ee Pe cantar (Census County. Inspector. 
1891). 

1, Atherstone 15,441 Warwickshire - | Dr. Wheaton. 

2. Beverley - 10,519 | Yorkshire - ey Mare € 

3. Carmarthen 23,873 | Carmarthenshire - | Dr. Reece. 

4. Daventry 13,709 | Northamptonshire - | Dr. Wheaton. 

5. Driffield - 13,140 | Yorkshire - = Wty & 

6. Easington 36,782 | Durham - » | Dr. Wilson. 

7. Holywell. 29,843 | Flintshire - - | Mr. E. Evans. 

8. Houghton - le - 31,445 | Durham - - | Dr. Wilson. 

Spring. 
9. Narberth 18,190 | Pembroke and Car- | Dr. Reece. 
marthen. 

10. Pembroke 11,763 Pembrokeshire - | Dr. Fletcher. 
11. Sculeoates 8,786 | Yorkshire - ‘ = | Dr. Wheaton. 
12. Wharfedale 7,551 e - - | Dr. Horne. 
13. Williton - 15,470 Somerset - - | Mr. T. W. Thompson. 
14. Woodbridge 19,960 | Suffolk - - | Dr. Copeman. 
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No. 16. 


Memoranpum of June 18th, 1893, as to CHOLERA ; by the MEDICAL 
OFFICER. 


Asiatic Cholera first made. its appearance in England “in 1831-32. 
Including both the epidemic of that date and the occurrence of imported 
cases of the disease last autumn, there have been seven occasions on 
which cholera has found its way to this country. 

On the first four’ occasions, ending with the outbreak of 1866, the 
disease succeeded in establishing itself. amongst us in epidemic. form. 
But on the three subsequent occasions it was practically. limited to 
imported cases, and no extension took place. . 

On five of the seven occasions «referred to cholera iravelitats ‘across 
Russia to Baltie ports; and when the disease has followed this route ‘it 
has commonly extended also to continental ports on the North Sea and 
the British Channel. The disease has several times reached England 
from these ports, notably from. Hamburg, and when this has been the 
case its incidence on this country has not been. greatest during the: first 
year of its European prevalence, but on recrudescence of the inféction 
in the second, or even the third, year. 

The present Memorandum does not. profess to suggest any ‘explanation 
of this occurrence. Neither is it intended to imply that the same 
sequence of events will necessarily occur again. But it may be noted 
that, whereas a considerable portion of the summer of 1892 was taken 
up with the diffusion of cholera across the continent of Europe, the 
disease only reaching ports on the North Sea and British Channel in 
the month of August, recrudescence of the disease this year along the 
coast line of Western Europe may well occur at a date which would 
involve danger to this country during a longer term of our summer and 
autumn season than was the case last year. 

As yet there are happily no indications of any general recurrence of 
cholera either in the North Sea or Baltic ports ; but, notwithstanding 
this, occasional attacks of that disease have taken place during the 
present year in Hamburg and in the adjacent town of Altona. In the 
French Department of Morbihan, Province of Brittany, cholera has 
hardly ceased to prevail since the beginning of November 1892. The 
disease is still present there; over 200 deaths having been recorded 
from that Department during the months of March, April, and May, of 
this year. The largest portion of this mortality has fallen on the port- 
town of Lorient. The disease has also shown itself at other points on 
the French coast. 

Having regard to these circumstances, it is important that the Sanitary 
Authorities of England and Wales should be prepared in advance to 
prevent extension of any cholera that may be imported into their 
districts, and this duty devolves especially on the authorities of those 
districts into which cases of imported cholera are most likely to make 
their way. 

R. THorNE THORNE, 
June 8th, 1893. Medical Officer. 
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No. 17. 


CHOLERA CrrcuLtar to Sanitary AuTHoRITIEs in the METROPOLIS: 
June 22nd, 1893. 


Sir, 

I am directed by the Local Goverment Board to call attention to 
their circular letter of 25th August last, in which, in view of the severe 
outbreak of cholera which was then occurring in Hamburg, they reminded 
Sanitary Authorities of the responsibilities and duties devolving upon 
them in connexion with the organisation of measures of precaution 
against the possible introduction of the disease into London. 

I am now to forward, for the information of the Sanitary Aathority, 
the accompanying copy of a memorandum by the Board’s: Medical 
Officer, from which it will be seen that there is reason for Sanitary 
Authorities preparing in advance to prevent the extension of any cholera 
that may be imported into their districts during the ensuing season. 

The Board last year, in their circular already referred to, called atten- 
tion to the powers vested in them under section 134.of the Public 
Health Act, 1875, and section 82 (1) of the Public Health (London) Act, 
1891, to issue epidemic regulations imposing upon Sanitary Authorities 
the duty of making arrangements for the prevention and treatment. of 
cholera. Those arrangements would comprise the appointment of 
cornmittees for the purpose of carrying out the regulations, the divisions 
of the sanitary district into special areas, the appointment of medical 
visitors for the visitation of the poorer houses and the detection of 
cholera and diarrhcea, the supply of medical attendance and nursing, 
and of medicine and disinfectants, and the provision of dispensaries 
and of such additional hospitals and places of refuge as might be 
necessary for the several parishes and districts; the hospitals being 
provided for the reception of those cholera patients who could not 
properly be treated in their own homes, and the places of refuge for the 
lodgment of those persons not actually sick whom it might be vight. to 
keep under observation or to accommodate while their homes were either 
under disinfection or were devoted to sick persons who could not 
properly be removed. 

As the Sanitary Authority are aware, the necessity for the issue of 
regulations of this nature happily did not arise last year, but in view of 
the possible recurrence of cholera during the approaching summer and 
autumn in continental ports with which this country is in rapid and close 
communication, the Board think it right that the Sanit: ry Authority should 
take into their early consideration the question of their readiness to meet any 
emergency that may arise. Iam, therefore, to request that the Board 
may be informed, not later than the first week in the coming month, how 
far the preliminary action taken last year or since decided on by the 
Sanitary Authority may be regarded as enabling them without undue delay 
to perform the duties which would devolve on them in the event of the 
Board finding it necessary to issue regulations of the kind referred to. 

. Tam, &e. 
Hucsa Owen, 
Secretary, 
To the clerk tothe Sanitary Authority. 
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No. 18. 
CuHoLeRA (Rac) Orper, 5th August, 1893. 
















To all Port Sanitary Authorities ;— 
To all Urban and Rural Sanitary Authorities ;— 


To all Medical Officers of Health of the Sanitary Authorities 
aforesaid ;— 2 


To all Officers of Customs ;-~- 
To all Masters of ships ;— 
And to all others whom it may concern. 


Whereas we, the Local Government Board, by orders dated the 11th 
day of July, 1892, the 13th day of July, 1892, the 11th day of August, 
1892, and the 14th day of December, 1892, made certain regulations — 
with reference to ships from France, or from any foreign port in Europe 
north of Dunkirk other than ports of Sweden, Norway, and Denmark, | 
or from any port on the Black Sea or Sea of Azoy, whether in Russia, 
Roumania, Bulgaria, or Turkey, or from any other port of Turkey in~ 
Asia, having on board bales of rags, or dirty bedding, or disused or 
filthy clothing ; “3 


And whereas it is expedient that the said regulations should be ; 
revoked, and that the regulations herein contained should be substituted ~ 
therefor : } 


Now therefore, we, the Local Government Board, by this our order, — 
revoke the regulations contained in the said orders dated the Eleventh — 
day of July, One thousand eight hundred and ninety-two, the Thirteenth — 
day of July, One thousand eight hundred and ninety-two, the Eleventh — 
day of August, One thousand eight hundred and ninety-two, and the — 
Fourteenth day of December, One thousand eight hundred and ninety — 
two; ; a 

And whereas the Commissioners of Her Majesty’s Customs have — 
signified their consent to the regulations herein contained so far as the 
same applies to the officers of Customs : \ 


Now therefore, we do, by this our order, and in exercise of the power 4 
conferred on us by section 180 of the Public Health Act, 1875, by the — 
Public Health Act, 1889, and by section 113 of the Public Health 
(London) Act, 1891, and of every other power enabling us in this — 
behalf, make the following regulations, and declare that they shall be 
enforced and executed by the authority or authorities herein-after — 
specified :— - 


Art. 1.—In this order— . ag 


The term “sanitary authority” means port sanitary authority, ; 
urban sanitary authority, or rural sanitary authority ; - 
The term “ ship” includes vessel or boat ; . 
The term “ Officer of Customs” includes any person acting under © 
the authority of the Commissioners of Her Majesty’s Customs; _ 
The term “ master” includes: the officer, pilot, or other person — 
for the time being in charge or command of a ship; » 
The terms “ bedding”’ and “clothing” shall include such articles — 
when torn up, but shall not include rags packed in bales and — 


: % D 
imported as merchandise. 


~ 
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Art. 2.—From and after the ninth day of August, one thousand eight App. A. No. 18. 

hundred and ninety-three, and until we shall, by order, otherwise direct, cholera (Rag) 
no dirty bedding, or disused or filthy clothing, whether belonging to Order, dir. 
emigrants or otherwise, from France or from any foreign port in Kurope Miele: 
north of Dunkirk other than ports of Sweden, Norway, and Denmark, 
or from any port on the Black Sea or Sea of Azov, whether in Russia, 
Roumania, Bulgaria, or Turkey, or from any other port of Turkey in 
Asia, shall be delivered overside, except for the purpose of disinfection 
or destruction, nor landed in any port or place in England or Wales, 
except for the purpose of disinfection or destruction. 


Art. 3.—-Any such bedding or clothing delivered overside or landed 
for the purpose of disinfection shall not be taken out of the custody of 
the Officers of Customs until the same shall been disinfected by and at 
the cost of the person having control over the same, by means of steam 
under pressure in such manner as to secure the exposure of every 
part of every article, to a temperature of not less than 212° Fahrenheit, 
nor until the Medical Officer of Health shall have given a certificate to 
an Officer of Customs as to such disinfection, which certificate. shall be 
in the following form :— 


PortT oF ; 


‘‘T hereby certifiy that the [bedding or clothing] delivered overside 
or landed at this port from the ship [mame of ship| of or from 
[port of sailing], has been disinfected at this port in accordance 
with the provisions of Article 3 of the order of the Local 
Government Board dated the 5th August, 1893. 


“ (Signed) 
Medical Officer of Health. 
“ Gate 189 .” 


Art. 4.—Any expenses incurred by the Commissioners of Her 
Majesty’s Customs in watching articles delivered overside or landed for 
the purpose of disinfection or destruction under this order shall be 
defrayed by the person having control over the same. 


Arr 5.—If any such bedding or clothing so delivered overside or 
landed for the purpose of disinfection shall not, within a period of 
forty-eight hours after being so delivered or landed, be disinfected and 
certified as aforesaid, such bedding or clothing shall within twenty-four 
hours after the expiration of such period, be destroyed by the person 
having control over the same, with such precautions as may be directed 
by the Medical Officer of Health of the sanitary authoirty within 
whose jurisdiction or district the same may be found. 


Arr. 6.—Any such bedding or clothing so delivered overside or 
landed for the purpose of destruction shall, within twenty-four hours 
after being so delivered or landed, be destroyed by the person having 
control over the same, with such precautions as may be directed by 
the Medical Officer of Health of such sanitary authority as aforesaid. 


Art. 7.—If the person having control over any bedding or clothing so 
delivered overside or landed for the purpose of disinfection or destruction 
shall make default in complying with the requirements of article 5 or article 
6 of this order, such bedding or clothing shall be forthwith destroyed, 
at the cost of such person, by such sanitary authority as aforesaid, or by 
or under the direction of the Medical Officer of Health of such sanitary 
authority acting on their behalf. 
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App: A, Novis. ~~ Arr. 8.4-All masters of ships and other persons having control over 
Qholéra (Rag) ’ any bedding or clothing prohibited under this order from being des 
pera » livered ‘overside or landed as aforesaid are required to obey these regu 
lations. : i Ho"To stas Tata 

Art. 9.—All Officers of Customs are empowered to prevent the deliver y 

overside or landing of bedding or clothing in contravention of this 

order. Cigar Gite iia < Ristihiloe Eutrenrethaly kad Hake ae 

ArT. 10.—It shall be the duty of the sanitary. authority. to» take, 

proceedings against masters of ships or other persons haying control 

over any such bedding or clothing who shall wilfully neglect or refuse 

to obey or carry out, or shall obstruct, the execution of, any of these 


regulations. | praatO od 


*’Given under the seal of office of ‘the Local Govern ment Board, 
this Fifth day of August, inthe year One thousand ¢ight hundred 
and ninety-three. 7 OF PORE Y 50: 


(L.S.) ‘80 cil 

Henry H. Fowzer, - © «7 

President. _ 

HueH Owen, | og 
~orSeeretary. ° hod} oft cadtivAitte vdered: Ee 
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~ CHOLERA (RAG) ORDER, 13th September, 1893. | September 1893. 


To all Port Sanitary Authorities :— 
To alt Urban. Sanitary’ Authorities ;— 


To all Medical Officers of Health of the Sanitary Authorities afore- 
said ;— 


To all Officers of Customs ;— 
To all Masters of ships ;— 


And to all others whom it may concern. 


WHeEREAS we, the Local Government Board, by an order dated the 5th 
day of Augus¢, 1893, made certain regulations prescribing that from and 
after the 9th day of August, 1898, and until we should by order otherwise 
direct, no dirty bedding, or disused or filthy clothing, whether belonging 
toemigrants or otherwise, from France or from any foreign port in 
Europe north of Dunkirk other than ports of Sweden, Norway, and 
Denmark, or from any port on the Black Sea or Sea of Azov, whether in 
Russia, Roumania, Bulgaria, or Turkey, or from any other port of Turkey 
in Asia, shall be delivered overside, except for the purpose of disinfection 
or destruction, nor landed in any port or place in England or Wales, 
except for the purpose of disinfection or destruction ; 


And whereas in Article 1 of such order the terms “bedding” and 
“clothing” were defined as including such articles when torn up, 
but not including rags packed in bales and imported as merchandise ; 


And whereas doubts have arisen as to the meaning of the words “ rags 
packed in bales and imported as merchandise ”’ ; 


And whereas the Commissioners of Her Majesty’s Customs have 
signified their consent to the regulation herein contained so far as the 
Same apply to the Officers of Customs : 


Now therefore, we do, by this our order, and in exercise of the power 
conferred on us by section 1350 of the Public Health Act, 1875, by the 
Public Health Act, 1889, and by section 113 of the Public Health 
(London) Act, 1891, and of every other power enabling us in this 
behalf, make the foliowing regulation and declare as follows :— 


The above-mentioned words “rags packed in bales and imported as 
merchandise” mean rags compressed by hydraulic force transported as 
wholesale merchandise in bales surrounded by iron bands, and with 
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App. A. No.19. marks and numbers showing their origin, and accepted as such by the | 


Oholera (Rag) Commissioners of Her Majesty’s Customs. 
Tr er; ; H ; a os . ’ 
Septennianeen=s Given under the seal of office of the Local Government Board, this 


Thirteenth day of September, in the year One thousand eight 
hundred and ninety-three. : . 


(1.8.) ss Afewry H. Fow ter, 
Fresident. 


Hues Owen, 
Secretary. 
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No. 20. 


Report of the British DELEGATES to the INTERNATIONAL 
SANITARY CONFERENCE of DRESDEN. 


To the Right Hon. The Warl of Rosebery, K.G., 
Her Majesty’s Principal Secretary of State for Foreign Affairs. 


~My Lorp, Dresden, April 18, 1893. 

WE have the honour to report that, in accordance with your 
Lordship’s instructions of the 7th March last, we attended the Interna- 
tional Sanitary Conference held at Dresden. We were present at all its 
meetings, and took part in all its deliberations. 

The countries represented were: Germany, Austria-Hungary, Belgium, 
_Denmark, Spain, France, Great Britain, Greece, Italy, Luxemburg, 

Montenegro, the Netherlands, Portugal, Roumania, Russia, Servia, 
Sweden and Norway, Switzerland, and Turkey. 
The printed Proceedings of the Conference are submitted separately. 

The first meeting was held on the 11th March 1893, and this, and the 
three subsequent meetings, were mainly taken up by formal statements, 
by the different Delegates, of the Laws and Regulations in ferce in their 
respective countries, and of their application during the epidemic of last 
year. Some of the statements were coupled with the expression of the 
hope that the labours of the Conference would result ina relaxation of 
the restrictions to which, in many parts of Europe, traffic, whether of 
individuals or of merchandise, had hitherto been exposed. 

At the fourth sitting we explained the policy which, for many years 
past, had been carried out in England with regard to the prevention 
of cholera, we showed the results of our practice, and, after a brief 
account of the circumstances which attended the importation of cholera 
into England last year, we pointed out that the disease had in no case 
extended beyond persons arriving from abroad. And at the ninth 
sitting, when the Conference had under discussion the Regulations for 
arrivals at sea frontiers, we described in some detail the application of 
our Cholera Regulations to English sea-ports. 

To facilitate the labours of the Conference, three Committees were 
appointed to consider the Interrogatory submitted by the Austro- 
Hungarian Government, and to submit conclusions for discussion by 
the full Conference. Such conclusions as were adopted by the 
Conference were subsequently embodied in a Convention. We were 
represented on each of these Committees. 

The First Committee was concerned with the duties imposed on a 
Government when cholera appears in its country. The Second 
Committee dealt with the measures which devolve on a Government to 
prevent cholera from spreading into its own territory from abroad, or 
from one part of its own country to another. These subjects were 
treated under three headings, namely, measures on land, measures on 
rivers, and measures by sea. The Third Committee was concerned with 
traffic up the Sulina mouth of the Danube. 

The First Committee held four sittings. It dealt, in the main, with 
the information as to the existence of cholera, which each Government 
should secure for itself and communicate to other countries; with the 
reciprocul negotiations to be made between countries concerning the 
spread of cholera and the means taken to stay its diffusion; with the 


E 82300. FF 


App. A. No. 20, 
Report of the 
British Dele- 
gates, Interna- 
tional Sanitary 
Conference, 
Dresden, 1893. 


App. A. No. 20. 


> Report of: the 
British Dele- 
gates, Interna- 
tional Sanitary 
Conference, 
Dresden, 1898. 


“ what constituted a “foyer” could be arrived.at,... 


»mitting cholera. We pointed out that, as yet, Great Britain had never 


avhich have Leen in use, and to ragsas defined by the words “ chiffons” 
oand ‘drilles.”’ «But some very. important ..exceptions are made with — 


_.. Some :considerable discussion took place as to these exemptions, . 
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conditions under which any area should be regarded as infected (“con- 
taminé”); and lastly, with the measures to be adopted in order to 
prevent the restrictions being imposed against an entire country when 
only a limited portion of it is infected. 

A number of conclusions were arrived at by this Committee, and, 
with certain modifications, they were adopted by the full Conference at 
a later sitting. They embody the principle of the notification between 
countries of cases of cholera, and they aim. at preventing certain un- 
reasonable measures of restriction against countries in which cholera 
has appeared. We assented to them; but as regards a proposal to the 
effect that ‘les cas restés isolés ne feront pas nécessairement. l’objet 
@une notification,” we expressed the opinion that the limitation of the 
notification to a so-called “ foyer” would encourage.a secrecy with regard 
to. the onset of cholera which might materially . affect the, value of the 
notification, and that under any circumstances, England would maintain 
her present practice of making public every occurrence of cholera in her 
country. itt a 

The desire to limit the notification between - countries. to .an actual 
“foyer” was, however, very general; the limitation was, necessary,,.as 
was alleged, to avoid exposure to restrictions unnecessary in the case of 
isolatedsattacks of the «disease; and, under the. circumstances, we did 
not press our objections to the proposal. No satisfactory.definition ag to 


The Second Committee had.to deal with by far the largest-number, of 


othe subjects of) Austro-Hungarian “ Interrogatory.”? Thus, their labours 


included the definition of infected and healthy districts, the application 


_ of:disinfection, and the restrictions to be impesed ‘on traffic, whether of 


merchandise or of persons, and whether by land, by river, or-by.sea with 
a view. to the prevention of cholera. | | | ree ‘ 

No district is:.to. be considered infected, or to.,be..the subject of 
restriction, until it.is held to be the seat of a‘‘ foyer ” of cholera,,and all 


“restrictions are to cease, subject to the adoption. of certain measures, of 


disinfection, as soon as five days have. elapsed.,since the last occurrence _ 
of or death from cholera... But, whilst this is.the case, the, limitation.of — 
these restrictive measures is only to:apply to countries. the Governments 


of which take steps to prevent the exportation of articles from the infected 


district which are deemed tobe “susceptible,” z.e., capable of trans- ‘ 


been. placed. in a position rendering it necessary for, her to impose 
restrictions on.any articles exported from her territory, for the. purpose 
of preventing extension: of:chclera abroad; but.as the, conclusionin — 
question is.concerned only with articles coming from anactually infected — 
district, and as it is limited to.the.few articles which, the Convention 4 
defines as. “‘susceptibles,”’ we did not insist.on our objections, . ‘ 

‘The terra “susceptible” has indeed, under the Convention, a very — 
limited application. It relates only to articles of, clothing and bedding — 


me FO aes SF 









regard.to articles which in our country. come under the term “rags.”; 

Thus; it was decided that “ rags”? sent.in bulk, and under the customary _ 
conditions which apply to rags as an article of merchandise, shall not-be 
deemed: “ susceptible,” and should therefore be free from all, restrictions : 
the.same exemption ‘was made to apply ‘to. clean clippings and yarious . 
similar articles, as also to woollen rags coming under the. trade defini- 


Yemery a 
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pe 


only in. the Committee, but in Sub-Committee, and at more informal — 


tions.‘ Kunstwolle”:and “shoddy.” 9: « 
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gatherings of which there are no records. As regards the. interchange 
of views which took place at these meetings, it will suffice to say that, 
the leading Technical Delegates present, including Professors Koch, 
Brouardel, and Proust; were unanimously of opinion that. in no case had 
cholera been traced to “rags ” in the form in which they are now. ex- 
empted, and that risk of their conveying the infection of cholera was so 
remote as to justify the exemptions specified. 
it was further decided that the transit through a country even of mer- 
chandise classified as “susceptible” must not be prevented if the goods 
are so packed that they cannot be handled on the way ; that merchandise 
ought not io be prevented entering a country even if it had passed 
through an infected district, provided it. had been so conveyed as’ to 
avoid contact with infected things; that no merchandise should be 
subject to restrictions if it could be shown that it had been despatched 
from an infected country not léss than five days before the commencement 
of an epidemic; and that no merchandise ought to be retained in 
quarantine at land frontiers. , th eciees ae Ste 
At one stage of our proceedings considerable difficulty arose in regard 
to disintection.» There “was formally ‘submitted ‘to the» Committee a 
proposal to the effect that the disinfection of dirty (¢.e., unwashed) linen 
which formed part of the luggage of passengers should be’ obligatory at 
the frontiers of all countries.’ The French Representatives maintained 
verystrungly that’ this should be aceepted as a definite obligation, 
whereas’a number of Delegates, including those of Germany, Austria- 
Hungary, Italy, Belgium, Switzerland, and Great’ Britain, contended 
that such'a practice was useless except where the articles were infected. 
In opposition to the alleged experience of France, that there had been 
no importation of cholera at her frontiers, where the practice in question 
had been carried' out, we were able to speak toa precisely similar. im- 
munity in England; where no such action had been resorted to as regards 
the vast: numbers of persons reaching our shores from infected: countries. 
The maiter having been discussed at great length, we. submitted,.an 
amendment to the effect that such articles should be disinfected provided 
the local authorities had reason to regard them es having been. contami- 
nated by choleraic-discharges, but this. was at. once met by.a demand 
onthe part of the French Delegation to the effect that:a vote should , be 
taken on the question whether this disinfection was in all cases to be 
compulsory or permissive. » Of eighteen Delegations present, thirteen 
voted that it should be ‘permissive ; four, namely, France, Greece, Russia, 
and:'Purkey, that it should be compulsory: Portugal abstained... 
o iAt the opening of a:sitting of the:Committee on the following day the 
French Delegation proposed to render ‘it obligatory to disinfect allidirty 
linen:and other articles, provided they came from a district declared to 
be infected: . Although this proposal was in effect the same as -thatcwhich, 
after lengthened consideration, had been rejected in so definite a,manner 
on the preceding day, the majority of the Delegations present had. come 
prepared to accept it, the result being. that. it, was, adopted,on. behalf of 
all the. Powers represented except, Great Britain... niet Ye ae 
., Haying regard to the contradictory nature of, the proceedings of the 
Committee on this subject, and to the overwhelming vote of the preyious 
day, we felt that so sudden a change of front could have no real influence 
in the direction of imposing on all nations alike this, useless proceeding, 
and, as we shall have occasion to point out under, the head of maritime 
restrictions, we had eventually reason. to find, that our, judgment was 
correct. : we ot x} preetaroiich 
45-After deciding on a number of conclusions affecting the passage of 
jtrains,and persons across land frontiers,in such manner as to: secure a 
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diminution in the restrictions which had been heretofore so commonly 
resorted to, it was decided that the regulation of traffic along rivers 
common to two or more countries should be left in each case to the 
respective riverain States ; the Committee further recommending for 
adoption the Regulations drawn up by the German Government on this 
subject, which had in practice been found to give good results during the | 
epidemic of 1892. 

The subject of maritime measures and arrivals by sea having been 
now reached, a Sub-Committee was formed te prepare answers to that 
portion of the “ Interrogatory ” which related to arrivals at sea-ports. — 
These having been drawn up, were submitted in the form of provisional 
propositions at the fifth sitting of the Second Committee. They 
prescribed, amongst other things, the treatment to which three classes _ 
of vessels, namely, ‘“infectés, suspects, et indemnes,” were to be 
subjected. | 

The first proposal related to the definition of the terms ‘‘ navire — 
infecté,’ “ navire suspect,” and “ navire indemne.” 

It was decided that a vessel should be held to be infected if there was — 
cholera on board, or if a case had occurred on board within seven days | 
before arrival in port. As regards such vessels, three Regulations were — 
laid down. In the first place, persons actually sick of cholera were to be — 
landed, a condition to which we assented. By the second Regulation it — 
was laid down that all other persons on board were also to be landed, | 
if possible, and then subjected to a process of “ observation” for a period — 
not exceeding five days, reckoned from the date of the occurrence of the — 
last case. . 

Having regard to the fact that in a subsequent Regulation dealing — 
with suspected vessels the term “surveillance,” and not observation,” — 
was used, it was clear that the intention was to subject healthy passen- — 
gers landed from an infected vessel to a definite detention in some — 
lazaret or similar institution; in short to carry out what is known as a — 
a “quarantaine d’observation.” We therefore felt it our duty to explain — 
that, as the result of a lengthened experience, it had been decided in — 
England that compulsory detention should be limited to those who are ; 
actually sick on arrival, and that we trusted to inland Sanitary Authorities : 
to maintain such sanitary conditions and arrangements as would enable 4 
them to prevent the extension of the disease should any case of cholera 
arise subsequent to landing. And we added that our assent to the ~ 
Regulation in question could only be given on the distinct understanding — 
that the “observation ” would, in the case of England, be limited to the 
supervision to which passengers arriving from infected vessels are 
subjected for a few days in their own homes by the local Sanitary 
Authorities. This reserve we repeated at a subsequent sitting of 
the full Conference, and it was inserted in the “Protocole de ~ 
Signature.” ¥ 


The third Regulation is concerned with the disinfection of articles and — 
of certain portions of an infected vessel. This Regulation, as first pre-_ 
sented to the Committee, was so framed as to make it compulsory to - 
disinfect all the unwashed linen in the trunks of passengers arriving in 
a vessel on which a case of cholera had occurred within the previous _ 
seven days. In short, it practically repeated the requirements already 
referred to in connexion with the subject of disinfection, and it was _ 
strongly insisted on by the French Delegation. ‘The extension of this 
obligation to arrivals by sea was very distasteful to the German Delega- 
tion, and after an unsuccessful attempt on their part to get the French 
Delegation to modify the proposal, they announced in Committee that 
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they could not accept it. We supported them, adding that our ex- App. A. No, 20. 
perience in England over a long term of years was suchas to show that Report of the 
the requirement was unnecessary, and that, under the circumstances, we British Dele- 
‘absolutely declined to be bound by any such obligation merely because tional Sanitary 
another country considered it necessary in her own interests. In the end same 
the obligation stands as limited to such articles as, in the opinion of the 

local Sanitary Authority, have been actually contaminated by choleraic 

matters. In short, the proposal made by the British Delegation when 

the subject was first discussed in connexion with disinfection was in 

substance accepted, and the corresponding conclusion already referred 

to in dealing with that subject was also altered in like manner. In 

their present form, both regulations closely correspond with the actual 

practice adopted in England. 

Suspected vessels were next dealt with. They are defined as vessels 
on which cholera has occurred either at the moment of leaving the port 
of departure or during the voyage, but on which no fresh case has 
arisen for seven days. ‘These vessels are subjected to a medical visit, to 
disinfection of articles actually infected, and to certain precautions con- 
cerning bilge and drinking water. A recommendation is appended as to 
the advisability of maintaining under supervision (“surveillance”) the 
crew and passengers for a period of five days. As regards this sugges- 
tion, which is repeated as to vessels styled “ indemnes,” we explained 
that the practice was vot likely to be deemed necessary in England, but 
as it came as a recommendation only, and was held to be of value in 
other countries, we should raise no objection to it. 

A further suggestion in a like recommendatory form relates to some 
supervision over the movements of the crew. 

Vessels styled ‘‘indemnes” were next discussed. ‘They are defined as 
vessels on which there has been no death or attack from cholera. Such 
vessels are at once to have free pratique, even though they may have 
come from an infected port; and it is laid down that the regulations to 
which they can be subjected when coming from an infected port shall, 
in no circumstances, exceed those concerning suspected vessels. 

The definitions of the terms “infecté,” ‘suspect,’ and “indemne ”’ 
agree with those in the Convention of Venice. 

A few other general conclusions were adopted, such as the power to 
enact special regulations in the case of vessels which carry emigrants, 
which are overcrowded, or are in a bad sanitary condition. 

There follow certain important conclusions as to merchandise. ‘Thus, 
it was decided that goods arriving by sea were to be submitted to no 
other restrictions, whether prohibitory or relating to such matters as 
disinfection, than were permissible at land frontiers. 

It was also resolved that any ship declining to submit to the Regu- 
lations affecting the three classes of vessels above referred to should be 
free to resume her journey without detention, but that any such vessel 
could Jand her merchandise under certain conditions, which will not, 
we trust, be regarded as needlessly irksome ; and, further, that any 
passengers willing to submit to the Regulations affecting arrivals at the 
port should also be free to land. 

It was further laid down that every country should provide on each 
of its coasts at least one port so fitted and adapted as to be able to 
receive vessels whatever their sanitary condition. 

Meanwhile, the Third Committee was engaged on its labours. ‘The 
question before it was, in substance, as follows : What sanitary restrictions 
should be imposed on navigation in the Sulina mouth of the Danube, 
and how far are the Ruies of the Convention of Venice applicable to 
this particular case ? 
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At the second meeting of the Committee the principal Russian’ Dele- 
‘gate brought forward''a set of Rules drawn to meet, aceording to ‘his 
view, the special réquirements of the steamers trading between Odessa 
and the port of Reni on the Pruth, in the Russian Province of Bessara- 
bia, which is reached from the Black Sea by the Sulina branch of the 
Danube. They also: professed to offer adequate security to the Rou- 
manian Government, to whom the maintenance of the local waters ina 
‘state of purity is ‘a capital interest, as a portion of the riverain popula- 
tions-—more especially the inhabitants of the town of Sulina—derive 
their drinking water from the stream. 7 a 

~ It was the Russian contention that this difficulty would be met by the 
grant to the Odessa steamers of leave to mount the Danube to Reni “in 
quarantine,” under guarantee of a set of restrictions to “be enforced on 
the Blatk Sea by Russian’ medical authority, and’ during the ascent of 
the river “in quarantine” by the Roumanian sanitary police. 
“The Russian Delegate’s proposals were elaborately drafted so as to 
give effect ‘to this scheme. We'do not quote them in detail, as they 
were rejected by M. Ghika, the Representative of Roumania, in a reply 
which dealt exhaustively with the points at issue by every available 
Yesource of administrative, ‘ topographical, statistical,’ and © medical 
argumentation. 2 

In objections of the last-named category lay the onus of M. Ghika’s 
refusal: He maintained, as’decisive for his Government,’ that the 
Russian proposals failed to provide those absolute safeguards ‘for the 
meintenance of the purity of the river against contamination by choleraie 
dejections from passing steamers, which that Government regard as 
vital for Roumanian interests. Os Tove dolety igus 

In presence of this apparent’ deadlock, the Committee charged a 
Scientific Sub-Committee to advise on the points at issue, and as to the 
conditions, if any, under which the principles adopted by the Conference 
of Venice in the casé of the Suez Canal might be susceptible of - appli- 
cation to the Sulina ¢hannel. ‘The Sub-Committee included the 
Technical Delegates of France, Germany, Italy, Roumania, Turkey, ‘and 
Great Britain. Diplomatic Representatives’ of Austria-Hungary: and 
Russia were invited to attend its meetings, and supply such information 
on topographical or other local details as might be’required. as. 

In the discussion that ensued, the experience of Germany during the 
recent cholera epidemic, as to the pollution of the rivers in’ resort for 
domestic’ water supplies, was carefully considered’ The Sub-Committee 
decided that between the circumstances of the Suez Canal, with its Salt 
and brackish water and arid shores, and those of ‘the Sulina ‘channel, 
with a population drinking the fresh water from the’ river, no parallel 
could be drawn’ as regards the’ transit’ “in quarantine” by ‘possibly 
infected vessels, Thereupon ‘a set of "rules resting ‘on an ‘entirely 
different basis was drawn up, and submitted to the Third Committee? 

The measures in question relate exclusively to vessels arriving from 
infected ports. ‘They are, in substance, as follows :— art? 


All ships of that category reaching the mouth of the Danube to be | 


subjected to daily medical inspection for a period which, in the ‘absence 
of any occurrence of cholera on board, shall not exceed three days; ali 
infected linen to be disinfected; certain securities to be taken in regard 
to the ship’s drinking water and bilge water. Further, these and other 
allied precautions are to be carried out, and eventually repeated, accord-. 
ing to the state of health on board, at sanitary stations to be established 
up the river; while all vessels ascending the Danube from Sulina must 
comply with certain general regulations, such as the avoidance of over- 
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crowding, &c., which aim at the maintenance of a reasonable standard. 
of healthiness on board. 

This scheme, being laid before the Third Committee, and. some 
amendments of small importance having been adopted, was accepted by 
the Delegates of Russia and Roumania. Its conclusions were approved 
by .the Committee, and recommended to the full Conference, which. 


thereupon passed them by an unanimous vote. Such was. the solution. 


of that which at. one time promised to be one of the most difficult. 


problems of the “ Interrogatory ;”’ its attainment was chiefly due to the, 


intervention of the scientific Delegates. 


We. have thus discussed the main conclusions adopted. by the. 


Conference, and embodied in the Convention. Some. of them involve, 
restrictions in excess of that which, according to. English experience, 
is necessary, or even desirable, for the .prevention. of cholera. .. But..as, 
regards land and maritime traffic generally, they approach, more closely 
to our English standard than any rulegs,that have ever before been accepted, 
or even suggested, at.any similar international gathering,; they, .were 
only adopted by some of the consenting Delegations after repeated 
argument. _ ‘Thus it was necessary constantly to point to the. baneful 
influence of restrictions. which give a, sense of false security, and, hinder 
the adoption ofan efficient sanitary, administration, which constitutes 
the only true safeguard against cholera. If the new measures are so 
carried out as neither to trespass, beyond the limits of the spirit or the 
letter in .which they are. conceived, some substantial advance, in the 
darsctiens of, the ; freedom. 10, traffic both by land, and, by, Sf and of, the 
Teanpecntatly will, we Yentpre to hope, ‘have been achieved... | 
"We availed ourselves of every opportunity to limit the restrictions 
which, under the Convention, may be imposed. on vessels to which,some 
suspicion of cholera attaches. The Regulations,as to this, as they now. 
stand may be regarded both as defining : a maximum and as permitting a 
minimum of restrictions. _As regards even vessels deemed to be actually 
infected with cholera, the maximum restriction to which they may: be 
subjected, if they elect to enter a given port, will involve a detention. of 
the hitherto healthy passengers for a period not. exceeding five days, 
as reckoned from the date of the last oveurrence. of cholera. on board. 
This maximum, which does not. necessarily involve the vessel itself, 
compares most favourably with the length of detention, to. which both 
vessels and passengers have hitherto been subjected in. many foreign 
ports... “The minimum of restrictions, which is held. to. be obligatory, in 
the case of vessels actually infected, complies, with one. exception. only, 
namely, that relating to that which 43° IN “effect a quarantine of 
“ observation ”’ . as. applied. to healthy persons landing from infected 
ships, with the restrictions which it has long been deemed. necessary, to 
apply to such vessels arr iving in English. ports. And. it thus happens 
that, subject to.our reserve in the matter named, the adoption by England 
of the.conclusions arrived at will involve no alteration whatever in the 
cholera Regulations‘under which our ports are at present administered. 

It must also be remembered that the number of British ships which, 
by reason of their having recently had cholera. on board, would, come 
within the restrictions applicable under the Convention to (1) -infected 
vessels or to (2) suspected vessels, must be extremely small; whereas 
vessels held. to be (3) indemnes,” will, notwithstanding the fact. that. 
they may have come from an infected port, immediately receive free 
pratique. 

It will be observed that only three classes of vessels are referred to ia 
the Convention, namely the * infectés,” ‘suspects,’ and “ indemnes,” 
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all of which have some relation to cholera either on board or in the ports 
from which they have sailed. It was not thought necessary by the 
Conference in any way to refer to vesseis that were in no way related to 
any occurrence of cholera, it being assumed that since the conclusions 
arrived at were concerned with cholera only, no other vessels than those 
specified could be regarded as in any way coming within any of the 
restrictions allowed by the Convention. This view was assented to, but, 
notwithstanding, we thought it advisable to make a definite statement, 


which is included in the proceedings of the last sitting of the Conference, 


to the effect that it must obviously be assumed that no vessels other 
than those having had cholera on board, or having come from an infected 
port, would fall under any of the provisions of the Convention. 

As we have already pointed out, the Convention offers advantages as 
regards the landing of merchandise which we trust will tend to free our 
commerce from some of the vexatious restrictions to which it has 
hitherto been so often subjected. It constitutes a considerable advance 
towards freedom from unnecessary restrictions. Though the Represen- 
tatives of certain Powers felt it their duty to adopt an attitude of 
opposition to the progress involved, it is noteworthy that they often did 
so in an apologetic tone: some of them expressing a hope that before 
long their own Governments would find it possible to follow the majority 
of Powers represented at the Conference. On no single occasion was 
any proposal made to maintain quarantine in its more stringent form. 

The Convention, which we have now the hononr to submit to your 
Lordship’s consideration, was signed by the Delegates of the following. 
countries, acting as Plenipotentiaries,, namely: Germany, Austria- 
Hungary, Belgium, France, Italy, Russia, Switzerland, Luxemburg, 
Montenegro, and the Netherlands. ; 

We also have the honour to enclose a copy of the “Protocole de 
Signature,” recording the final declarations of the various Delegations 
in regard to the Convention. In that Protocol we renewed the reserve 
we had already expressed, stating that in the United Kingdom no 
“ observation” of healthy persons leaving infected ships will extend 
beyond a medical supervision carried out in their homes. No exception 
was taken to this reservation. 

We also made a statement, for insertion in the “ Protocole de 
Signature,” that we would submit the Convention to the consideration of 
Her Majesty’s Government. ) 

The announcement that the Convention was not to be at once signed 
on behalf of Her Majesty’s Government produced a certain feeling of 
disappointment among our foreign colleagues, the more so as many of 
its provisions had been specially framed to meet our views ; we therefore 
explained that our instructions did not admit of our taking this step as 
the final text of the instrument had not been settled in time to allow of 
our referring it to ycur Lordship. Under the circumstances, however, 
we felt ourselves justified in expressing our personal satisfaction at the 


great advance which had been made, and, generally, at the provisions of 


the Convention. Looking to the terms of this instrument we trust that 
we have in some measure attained the object which Her Majesty’s 
Government had in view in appointing us to act as their Representatives 
at the Dresden Conference. 
We have, &c. 
(Signed) (ZEORGE STRACHEY. 
R. THorne THORNE. 
H. Farna.t. 
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APPENDIX B. 


No: # 


Furtuer Report on the Erroroey of Typuorm Fever; by 
Dr. Kuen, F.R.S. 


I.—DiIFFERENTIATION OF THE TypHorp FEVER BACILLUS AND 
Bacittus Cont. 


In my report for 1892-93, I showed that the “typhoid bacillus” is, 
from its relations with the tissues (mesenteric glands and spleen) in 
enteric fever, very probably the vera causa of this disease. I pointed 
out that the view put forward by several French authorities* as to the 
probable identity of the common saprophyte, bacillus coli, and the 
‘‘ typhoid bacillus,” did not get support from the large series of experi- 
ments made and recorded by me respecting these microbes. And I 
showed that the typhoid bacillus obtained by me from the tissues of 
enteric fever and the bacillus coli obtained from the healthly human 
intestine, can be differentiated the one from the other with comparative 
facility ; that their fundamental differential characters are :— 

(a.) The typhoid bacillus is longer and more motile than bacillus 
coli, and grows distinctly more slowly in gelatine plate cultiva- 
tion than that microbe. 

(6.) The typhoid bacillus taken from the mesenteric glands and spleen 
or from the dejecta of a case of typhoid fever, and grown (as 
a shake culture) in the depth of beef broth gelatine, never 
forms gas bubbles; whereas bacillus coli taken from the 
intestinal contents invariably forms gas bubbles under like 
conditions of culture. 

(c.) The typhoid bacillus when growing in skim milk at 37° C. never 
produces curdling of that fiuid, whereas bacillus coli curdles 
milk in two or at latest in three days. 

(d.) The typhoid bacillus growing in alkaline beef broth at 37° C. 
does not form indol, whereas bacillus coli under like conditions 
of culture gives distinct indol reaction after four, five, or more 
days’ growths in that medium. 


With a view of ascertaining how far the differential characters of the 
typhoid bacillus and of bacillus coli are retained or are lost when these 
microbes are submitted for equal length of time to the same conditions 
outside the animal body, I instituted, in 1893-94, experiments fas 
follows :— 


(a.) Behaviour of the typhoid bacillus and of bacillus coli in tap 
water and in distilled water. 


Two sterile flasks, No. 1 and No. 2, were charged with ordinary tap 
water of the laboratory. Other two sterile flasks, Nos. 3 and No. 4, 
charged with the same water were sterilised by boiling. And two 





* Arloing, Roux, and Rodet. 
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additional flasks, Nos. 5 and 6, having been charged with sterile distilled 
water (the water was distilled into the flasks in the laboratory), were 
further sterilised by boiling. Each flask was made to contain about 


Dr. Klein, F.R.S. 250 ec. of fluid. They were then dealt with thus :-— 


Flasks Nos. 1, 3, and 5 received each a platinum loopfui of bacillus 
coli from a gelatine culture derived by plate cultivation directly 
from the normal human intestines. 

Flasks Nos. 2, 4, 6 received each a platinum loopful of typhoid 
bacillus from a gelatine culture derived from the spleen of a typical 
case of typhoid fever that died at the commencement of the third 
week, 

From day to day for the several weeks during which these flasks were 
kept at an ordinary’ temperature, plate cultures were made of. the 
contents of each flask, and the resulting colonies were tested by 
sub-culture in regard to the four groups of morphological and 
cultural features (a, 6, c, d), already referred to. 


As a result, it was found that just as in the original cultures whence. 


the organisms of experiment were derived, so also from each of the 
water flasks inoculated from them, the two organisms, viz., bacillus coli 
and the typhoid fever bacillus, retained their differential characters” 


unimpaired. As long as any colonies were obtainable from the flasks. 
of either set, the growths were easily distinguishable as those of bacillus. 
coli and of ty phoid bacillus respectively. ‘There was never any. indi-. 
cation. whatever of modification, morphologically or culturally, of either : 


microbe. 


Incidentally a notable fact was observed .in the course of ee 
experiments, namely, that. both the bacillus coli and the typhoid bacillus 
persisted considerably longer in the flasks that contained distilled water 
than in those that contained tap water, In the flasks containing 
distilled, water both organisms, after gradually decreasing in number 
until the sixteenth day, began, especially about the twentieth day, 
steadily to increase again ; so that by the end of the. month, and even 
later, colonies of each sort were obtained from their respective flasks as 
readily and as numerously as in the first few days of the experiment. 
On the other hand, in the flasks containing tap water (whether sterilised 
or, not sterilised) experiment could not be carried beyond 16 days, since 
by that time the microbes introduced had become in each instance so 
diminished in. number as, to,make it difficult to recover them, by plate 
cultivation, even when using for each plate as much as one cubic centi- 
metre of water. I do not enter into minute detail of my recent experi- 
ments on this subject, as I am proposing to further study the behaviour 
of the typhoid bacillus and of bacillus coli in waters of variovs characters 


and under various conditions. For my present purpose it is enough to_ 
insist. that in all the experiments which I have, so far, made there is. 
not, when they are grown in water, the slightest evidence of alteration — 
in the fundamental cultural characters of ‘either the bacillus coli or of 


the typhoid bacillus. 


That both sorts of, bacillus—the typhoid bacillus and bacillus coli— — 
can subsist in natural waters is indeed demonstrable from the facts — 
respecting samples of water derived from particular localities in which — 
outbreaks of typhoid fever, have been found due to; the public water- 
supply. Two such localities which have recently comg within my. 
cognizance are, Worthing and Rotherham...In Dr. Theodore ‘Thomson’ ee 
report on the Worthing epidemic, the results of my bacterioscopic— 
analysis of the incriminated water are given in detail, and it is therefore 
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unnecessary to refer to them here.* But there are some general considera- AP2B. Nod. 


tions involved to: which it will be convenient to refer at this Stage: .71i 


“It is necessary to bear in mind that that Worthing water, having been 
copiously polluted with sewage, contained bacillus coli in abundance. 
When I say in abundance, I mean that, examining large quantities of the 
water, there was no difficulty in discovering in it, by plate culture, 
colonies which, on further examination by sub-culture, presented all 
the fundamental characters of bacillus- coli. Of course, when only 
small quantities of a suspected water, one c.c. or less, are used for plate 
cultivations, bacillus coli may easily be missed. For be it bacillus coli 
or the typhoid bacillus that is in question, whenever drinking-water is 
polluted with human excrement, it always is (unless the water is excep- 
tionally fouled) a relatively extremely limited pollution ; the pollution is, 
moreover, as a rule intermittent, and the bulk of water as colupared with 
the polluting matter is extremely large. In order, therefore, to discover 
bacillus coli or the typhoid bacillus in such water, it is obviously. 
necessary to subject large volumes of it to examination. The method 
adopted by. me is briefly this: — Large volumes of water (1,600- 
2,000 ¢.c.) are driven through a Berkefeld filter, and the particulate 
matter left on the filter is then subjected to plate culture, each. plate 
receiving the particulate matter of 150-250 c.c. of the original water, 
The gelatine used for the plate cultivations is, however, previously 
phenolated forthe purpose of inhibiting, or retarding for some days,-the 
growth of the many saprophytes—liquefying and non-liq uefying—-whieh 
may-eccur in -water,2.e.,/° bacillus ©» fluorescens liquescens, bacillus 
mesentericus, proteus vulgaris, various species of cocci, &e. Meanwhile, 
eolonies of bacillus eoli: or of typhoid bacillus, which organisms are not 
affected by this ‘addition of phenol, have a chance and leisure to’ make 
their appearance in the plates. . O07 

~ When stating above that both from the Worthing and Rotherham 
water bacillus coli was recovered by cultivation, I mean a bacillus 
which in morphological and cultural respects possessed every one of the 
features mentioned above as characteristic of this organism. This is 
important to bear in mind, because there commonly exists in waters— 
I, myself, have come across it several times in waters derived from.a 
variety of localities—-a bacillus which resembles in some respects bacillus 
coli, but which is, nevertheless, to be differentiated from it. ‘The water 
bacillus in question resembles bacillus coli in the mode and aspect of its 
growthi in gelatine plates, on the surface of gelatine, and in gelatine in 
stab’ culture. It does not liquefy the gelatine; it is like bacillus coli, an 
oval or short cylindrical rod, occasionally ‘forming’ a short filament, but it 
is distinctly more motile than bacillus coli; it does not form gas-bubbles 
in'shake culture ; it'does not curdle milk, and it gives only ‘slight indol 
reaction. On account of these differences ‘it cannot be considered as 
the typical bacillus “coli. ‘It is this same bacillus which Weichsethaum 
also recognised in waters, and which he, too, distinctly differentiates from 
bacillus coli. : / sir 

_In both these waters—-Worthing and. Rotherham—the true and typical 
bacillus coli was demonstrated. . And in. addition, the typhoid bacillus 
was found in a few colonies. As to the latter, I mean a bacillus which 
presented the fundamental characters. exhibited, by, the typhoid bacillus 
when it is obtained from the spleen of. a case of typhoid fever. ‘The 
bacilli in question were distinctly cylindrical, with a. great tendency to 
form filaments. They were conspicuously motile, grew slowly in gelatine 
* As to Worthing, see pp. 78-80 of present, Vol. . 
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plates, did not form gas bubbles in gelatine shake culture, did not curdle 
milk, and did not form indol in alkaline broth. In a word, the colonies 
that were isolated from the Worthing and Rotherham waters, and which 


were such as possessed all those characters that I consider distinctive of 
the one and the other microbe. 

Having thus obtained bacillus coli and the typhoid bacillus directly from 
sources other than the human (or animal) subject, I sought to ascertain 
whether these organisms, of different pedigree, so to speak, from the 
samples experimented with last year, would breed true under laboratory 
conditions. Accordingly, these samples of bacillus coli and of typhoid 
bacillus that I had obtained from the water supplies in question, were each 
studied by sub-culture in various media for more than 30 removes, simul- — 
taneously and concurrently with stock cultures of bacillus coli and of ; 
typhoid bacillus of direct human origin; and, as a result, it was found 
that they showed at no time any alteration in their cultural characters. 
For instance, in their behaviour in gelatine shake culture, in milk, and 
in broth, bacillus coli from normal human intestine, from Worthing and 
from Rotherham water, and the typheid bacillus from the spleen of 
typhoid fever, and from Worthing and from Rotherham water, showed 
from first to last in each instance the fundamental characters which 
distinguish the two sorts of bacillus. 


A further point in connexion with this question of fixity of type of — 
the above organisms was next tested. As was pointed out in my report 
for 1892-93, intraperitoneal injection, in sufficient doses, of guinea-pigs 
with either the bacillus coli or the typhoid bacillus (using the becilli 
themselves, not their products, for injection), causes rapid death from _ 
intense peritonitis with copious multiplication of the bacilli in the 
peritoneal exudation ; and, as was also there pointed out, intraperitoneal 
injection of this exudation in further guinea-pigs causes the same 
intense peritonitis with copious multiplication of the bacilli. I wished, — 
therefore, to see whether by carrying the experiment through a prolonged — 
series of guinea-pigs—one series for bacillus coli, another series for the — 
typhoid bacillus—the bacilli in the peritoneal exudation of the last animal 
of each series still presented unaltered the essential characters of the — 
microbe that had started the series. I initiated, therefore, series of ; 
experiments as follows :— : 

Bacillus coli series —Guinea-pig No. 1 was intraperitoneally injected — 
with a large dose (one-third of a culture tube) of the bacillus coli — 
scraped off from the surface of a gelatine culture. ‘This animal died 3 
within 20 hours, and presented copious peritoneal exudation. With its — 
peritoneal exudation I injected intraperitoneally another guinea-pig, — 
No. 2, which also died within 20 hours with copious peritoneal exudation. ; 
With exudation material from No. 2, I injected guinea-pig No. 3; 
from No. 3 I injected No. 4; and so on until six guinea-pigs had been — 
injected—the last of which, like the first, died in 20 hours with copious — 
peritoneal exudation. 7 

Of every one of these six guinea-gigs, the peritoneal exudation was — 
used for making plate cultivations, and the colonies arising therein were — 
tested microscopically and by sub-culture ; and with the result that in— 
the peritoneal exudation of every one of these removes bacillus coli a 
retained its morphological and cultural characters absolutely unaltered. 4 

Typhoid bacillus series.—This was carried out on exactly the same 
lines as the other. All the guinea-pigs died as before, and cultures” 
made from the peritoneal exudation of each one of them yielded the — 
typhoid bacillus, presenting, at last as at first, exactly the same morpho-— 
logical and cultural characters. 4 
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So that neither bacillus coli nor the typhoid bacillus by its passage 
through the peritoneum of the guinea-pig alters in the slightest degree 
its distinctive characters. Each remains ultimately as well differentiated 
from the other as at the outset. 


Il. Taz Tyrenorw Fever Baciiius in RELATION WITH THE MONKEY 
AND THE CALF. 


I next proceeded to test, on monkeys and on calves, cultivations of the 
typhoid bacillus derived from humam. cases of typhoid fever, with a 
view of ascertaining whether any specific pathogenic action could be 
thus established in these animals. As will be remembered from my 
1892-93 report the action of the typhoid bacillus on rodents, whether 
it be injected subcutaneously or intraperitoneally, is noé of specific 
kind; it is of exactly the same nature as produced by other microbes, 
e.g., bacillus coli and proteus vulgaris. Experiment therefore with the 
ealf, and especially experiment with the monkey, was determined on. 


A.—Monkeys subcutaneously injected with the typhoid bacillus. 


Experiment I-—Two Rhesus monkeys, Nos. 1 and 2, were injected 
subcutaneously in their groins with gelatine culture of the typhoid 
bacillus, from the spleen of an enteric fever case, established 48 hours 
previously. The growth was scraped off from the gelatine and mixed 
with a few c.c. of sterile salt solution, each animal receiving one 
Pravaz syringeful of this mixture. 

Some of the main facts of this experiment are exhibited in the 
subjoined table :— 

a ee eS SS SSS ES 
Temperature, in 
Degrees Centigrade, 


taken in the 


Evening. 
= Remarks. 


Monkey | Monkey 
No. 1. No. 2. 











a 
Day before inoculation - 39°5 38°8 Pee 

Day of inoculation - 39°6 39°6 

ist day after inoculation 40°2 39° Both eat well, and are lively. 

2 days. nnne 40° 39°4 re ‘i 

3» ” ” 39°6 39°6 9 » 

5» » » 39°2 — No. 2 found dead; No. 1 quite well. 
G2", Ee y 89°2 — No. 1 eats well and is lively. 

z ” ” ” 39° Sate ” 99 

8 >» ” ” 39° EF 93 9 

9 » ” ” ps 1 ea 9 > 

10 5 ” ”? i & 29 9 

ppt io & e 38°8 a ‘ id 

13 ” ”? » 40°3 sa ” 9 

14 ,, es 4 39°6 — ~ te 

15 ,, ” ” 39°6 cs¥ ry) ” 

16; sh + 89°8 — re * 

17 ” ” ”? 40° one ” ” 

19 ” ” ” 38°8 7% 2 ” 


The animals showed, except aslight rise of temperature iu No. 1 on the 
day following inoculation, no change in general health for several days; but 
they both had at the end of 48 hours slight swelling about the seat of 
inoculation, which gradually increased; in monkey No. 2 it led to the 
formation of an open suppurating sore. In the evening of the fourth day 
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this monkey became very quiet, and refused its'food; onthe: fifth day it 4 
was apparently ill, very quiet, did not move, aud did not:take any food. It 


was found dead on the following morning: The post-mortem examina: 
tion showed: an open sore in the inguinal region, with oozing of a little 
purulent matter; peritonitis, with sanguineous exudation ; the rectum 


surrounded by a pyogenic pseudo-membrane, extending all over thé q 


anterior surface of the pelvic vertebral column; the spleen distinctly 
enlarged (about twice its normal. size), its: substance. injected,. but 
without marked naked-eye changes such as deposits or infarets.’ Miero- 


scopic examination ‘of the heart’s blood, of the peritoneal exudation, and 
of the peri-rectal pyogenic membrane showed streptococci. The spleen _ 


tissue contained bacilli.. Cultivations were made: (a) of the heart's 
blood, (6) of the peritoneal exudation, and (c) of the: spleen tissue, with 
the following ‘results:-The cultivations of. the heart’s blood -were 
crowded with colonies of streptococcus, as were, also: these from the 
peritoneal exudation and from the pyogenic membrane. These colonies 
of streptococcus were further examined in sub-cultures, and by inocula- 
tion into the ear of rabbits. In these animals typical erysipelas was 
thus produced. The heart’s blood, therefore, along with the- peritoneal 
exudation and the peri-rectal. pyogenic membrane, contained. the 
streptococcus of erysipelas in abundance. (ye ots a ftond 

Such being the case, it became necessary) to refer 10 the, pedigree 
of the typhoid bacillus culture that had) been injected. into this 


monkey, and the following interesting facts: were ascertained :—The 
gelatine culture used for the inoculation of these monkeys was: a — 


first sub-culture (a “streak” on the surface of gelatine) from ;the 
mesenteric glands of a typhoid fever patient who had died of per-. 
foration of the bowel. I re-examined, therefore, the original culture 
from this patient’s mesenteric gland, and found that it contained, amongst 
a crowd of colonies of the typhoid: bacillus, a limited number of 
colonies which on sub-culture proved tobe the colonies of the strepto- 
coccus of erysipelas. J next examined the companion gelatine sub- 
culture of that actually used for the inoculation of these monkeys, finding 
here also indications of streptococcus growth ; and by plate-cultivations 
made therefrom this streptococcus was separated from the main mass of 


typhoid bacilli. The conclusion to be drawn is then this: that these 


monkeys were inoculated not only with a large numberof typhoid. bacilliz 
but also with a limited number of streptococci of erysipelas ; this indeed 
seems to me the only feasible explanation of the erysipelas* infection of 
monkey No. 2. And it will be remembered, from my 1892-93 report, 
that in-certain cases of) perforationof the bowel during typhoid fever, 
there was positive evidence of the existence in the blood and in the 
peritoneal exudation of the streptococcus of erysipelas. . There. appears 
then in this monkey’s case a parallel to last year’s experience. 28 

As to the spleen of monkey No. 2, this was, as has been said, found 
enlarged. Cultures made from it, by rubbing a ‘small particle of the 
spleen tissue over the slanting surface of gelutine, showed a crowd. of 


colonies in pure state. These were examined by sub-cultures, and they: a 
s 


were found to be typhoid bacilli. Here again, therefore, this monkey’s 
case was in a sense parallel to the human typhoid fever case of last years 
In that case, notwithstanding the. presence of streptococcus in the 
heart’s blood, cultures from the spleen were practically pure cultures of 
the typhoid bacilius; and I inferred that.while the latter finds in»-the 


spleen » good nidus for growth, the streptococcus, cannot live and STON, x 


in that tissue. . | grit di 
_ It needs to be stated here that though these bacilli obtained from ths 
spleen of monkey No. 2 possessed,in. all..morphological and. cultural 
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‘respects the character of the typhoid bacillus as obtained from. the 
human. subject, a few gas: bubbles nevertheless appeared in the. first 


’ APP. of. Noi. 


On the @ Btiology 


“shake” sub-cultures made from a spleen-tube. But. on subsequent ot Typhoid” 


“sub-cultures (shake sub-culture) no gas bubbles appeared. 

~The smali intestine of this animal showed, on post-mortem examination, 
nothing abnormal. 

As already mentioned, there was in this monkey No. 2 an open 
-suppurating sore at the seat’ of inoculation. The animal had since 
‘the third day been constantly and violently scratching the place of 
‘inoculation, and the production of the sore was a necessary sequel. 

The chiet point of interest in this experiment is that the typhoid 
‘bacillus had been capable, on subcutaneous injection, of establishing 
‘itself and of multiplying within the monkey’s spleen, and that simulta- 
“neously with this the animal became subject of a general and fatal 
infection with the streptococcus of erysipelas, accompanied by a localised 
-peri-rectal suppuration. 

The companion animal, monkey No. 1, was kept under observation 
_for over four weeks. Its swelling in the inguinal region had disappeared 
by the, eighth day, and throughout the period of observation it remained 
perfectly well; it was lively and fed well. Ultimately it was killed, 
and no abnormal condition was anywhere discoverable; the spleen 
ooked normal, and on cultivation yielded no growth of any kind. 


. Experiment I1.—Two Rhesus monkeys, Nos. 3 and 4, were inocu- 
dated. subcutaneously in their groins with the companion eelatine culture 
to that used in Experiment I.; that is to say with a, culture which was 
composed chiefly of the typhoid bacillus, but contained. also a limited 
number of streptococci. The after history of the animals is noted in 
‘detail in the accompanying table, and it will be seen therefrom that, 
as far as the body temperature is concerned, they did not show any 
marked change. 








Temperature in | 




















Degrees Centigrade. . 
Date. Remarks. 
a Monkey | Monkey | 
> enamide | No. 3. No. 4. 
“Day before inoculation -. 89°6 | 388:3- 
“Day of inoculation ~ b 39° * 38°83" [5 fe oll 
oUJsday after inoculation | . 39° 40°2 | No. 3 has slight diarrhea ; both eat 
eds to oct | | well and are lively. 
$02. bo tiys ‘ - |. 40°3 40°3- | Both have diarrhea, but eat, rugll 
rr and are lively. 
os % % = 39°2 39°2 | Both have diarrhea, are — and 
ad . | - .. off their food. — - 
5 Es sis - 38°1 39°6 Diarrhea better, are quiet. 
Lf > i - 39° 39°2 | No. 3 looks pale, has. slight diar- 
ef ‘ rhea; No. 4 is well and feeds 
e well. 
7 os <4 - 38°4 39° No. 3 still quiet, but eats fairly. 
“HIS ; ey t eye No; 4 all right. . 
oi8 cro be bsictss - | ,;,38°6 39°] No. 3. is, quiet. and getting thin. 
“4 car, ; ‘ “No. 4 all right. 
ig gpa il DO as ye 39°1 | No. 3:has again’ diarrhea, is quiet 
argh Scgle e ia is Cd ee and pale. No. 4 all righti-’ 
10 - Hr 38°2 89°1 | No.3 looksill. No. 4 all right.:: 
14 Sc 3 - 36°6 40° No. 3 looks very ill, no diarrhea. 
No. 4 all right. 
15 * 9 - 35°5 40° No. 3 found dead this morning. 
No. 4 all right. 
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The slight irregular rise of temperature observed in one or the 
other of the animals is no guide whatever as to their health, since a 
similar irregular rise was noticed in companion animals not subject to 
any experiment. Similarly, the loogeness of bowels that is mentioned 
to have been observed on some days, equally occurred to other monkeys 
that were kept under precisely the same conditions as to locality and food, 
but which had not been the subjects of experiment. From my observa- 
tions on monkeys during ei Influenza inquiry I have come to the con- 
clusion that, in monkeys, an occasional slight rise of body temperature and 
occasional diarrheea afford no reliable indication of indisposition. ‘There 
may be, and as a matter of fact there have been, both in the Influenza 
inquiry as also in the present Typhoid inquiry, occasional rises of body 
temperature with or without occasional diarrheea in otherwise perfectly 


healthy monkeys, as attested by their normal liveliness and their — 


undisturbed appetite. 


Both monkeys, Nos. 3 and 4, had a slight swelling at the seat of inocu- 
lation noticeable a few days after the operation. In monkey No. 3 this 
disappeared by the end of a week; in animal No. 4 it led, owing to 
repeated and violent scratching by the animal, to an open sore, from 
which a little purulent matter could be squeezed out. 


Monkey No. 3 (see table) suffered from occasional diarrhcea, the first 
five or six days after inoculation ; it was also quiet off and on, and did 
not feed well. This condition, without diarrhoea, increased by the end 
of a week; the animal became thin, and by the twelfth to fourteenth 
day loss of flesh became very pronounced. ‘The animal was found dead 
on the sixteenth day. 


At the post-mortem examination the foilowing was noticed. The 
large intestine was deeply congested, its contents fluid faecal matter ; 
the lymphatic glands at the mesenteric margin of the large intestine were 
slightly more prominent than normal; the small intestine was slightly 
injected in its mucous coat, and contained yellowish mucus, which under 
the microscope showed numerous leucocytes; the spleen was not 
enlarged ; the liver and lungs looked in every respect normal. 


Cultivations were made: (a) of the heart’s blood; (0) of the lymph 
glands attached to the large intestine ; (c) of the contents of the large 
intestine; and (d) of the contents of the small intestine. The result 
was: From the heart’s blood, from the lymph glands, and from 
the spleen no growth of any kind was obtained. From the mucous 
contents of the small, and particularly from the contents of the large 
intestine, numerous colonies of bacillus coli were obtained; none of the 
typhoid bacillus. The cause of death, therefore, cannot be stated; at 
any rate there is no evidence thet the subcutaneous injection of the 


typhoid bacillus had anything to do with the illness and death of this 


monkey. 


As to monkey No. 4, this showed no evidence of disease ; the local — 
sore gradually healed, and the animal while under observation for — 


nearly a month remained perfectly normal in all respects. — 


Experiment III.—Two Rhesus monkeys, Nos. & and 6, were inocu- — 
lated with a large dose of the bacillus of typhoid fever obtained from the — 
spleen of monkey No. 2, half a gelatine culture tube being used for each — 
animal, The history of their progress is shown in the accompanying 


table. 
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Temperature in 
Degrees Centigrade. 














Date. Remarks. 
Monkey | Monkey 
No. 5. No. 6. 
v 
Day before inoculation - 39°8 39° 
Day of inoculation Sy BOP Gucal SOs 

1 day after inoculation 40° 40° No. 5 lively. No. 6 has swelling at 
seat of inoculation. 

2 vfs - - 40°9 40°5 | No.5 lively. No.6 has swelling at 
seat of inoculation. 

3 Boor as en - 40°2 40°5 | No.5 has slight swelling at inocula- 
tion. No. 6’s swelling suppurating. 

4 45 i - 40°8 40°8 | No. 5’s swelling suppurating. No. 6 
has an open ulcer formed. 

5 ae 3 = 40°85 40°9 | No. 5 quiet, off its food. No. 6 
quiet, off its food, diarrhoea. 

7" Per 3 - 39°9 39°6 | No.5 has an open sore, eats better. 

No.6’s diarrheea better, feeds again. 

8 - 35 -— 39°2 39°4 No. 5 lively and eats well. No. 6 
eats well and is lively. 

9 A be - 39°8 | 39°1 | No. 5 lively and eats well. No. 6 
eats well and is lively. 








The table bears out what has been said above as to the body tempera- 
ture and occasional diarrhea in monkeys. Monkey No. 5 was killed on 
the eleventh, and monkey No. 6 on the thirteenth day. 


Post-mortem examination of No. 5: Extensive sore in inguinal 
region at site of inoculation, with much purulent matter. The spleen 
enlarged. All other viscera normal. Made cultivations: (a) of purulent 
matter at seat of inoculation, (5) of heart’s blood, and (c) of spleen 
tissue. The heart’: blood was found sterile. From the purulent 
matter al the seat of inoculation, colonies of staphylococcus albus and 
proteus vulgaris (very abundant) were obtained. From the spleen a 
few colonies (6) were obtained in one of three culture tubes, for the 
inoculation of which a considerable amount of spleen tissue had been 
used ; the other two tubes remained free of growth. The colonies of the 
one successful culture proved to be a bacillus, which, tested by sub- 
culture, differed from or resembled the bacillus coli and of typhoid 
respectively in the following points: (1) in gelatine shake culture it 
formed, like bacillus coli, abundant gas bubbles; (2) in streak and plate 
culture it grew with the same rapidity as bacillus coli; (3) in morpho- 
logical respects it closely resembled bacillus coli, inasmuch as it was a 
short. oval rod, without tendency to form long threads, and was not 
possessed of conspicuous motility ; at any rate, there were only few 
individuals that showed motility. In these three points then this bacillus 
closely resembled bacillus coli. But (4), in its inability to give the indol 
reaction in broth culture ; and (5), in its very slight tendency to curdle 
milk—the milk, even after a week’s exposure to 37° C. showed no 
distinct curdling, though it became rather thickish—it differed from the 
typical bacillus coli and presented characters which belong to the 
typhoid bacillus. 


Post-mortem examination of monkey No." 6 showed all the viscera 
normal, Cultivations made of the heart’s blood and spleen remained 
free of any growth. 
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_ Iam unable to say what is the exact nature of the bacillus that was — 
isolated in a very limited number of colonies from the spleen of monkey 
No. 5. On the whole it seems very probable that it is a variety of 
bacillus coli, since in most respects it resembled this microbe. It 
certainly did not possess the characters of the bacillus that was used for 
the injection, 7.e., that derived from spleen of monkey No. 2; nor was — 
it the typical typhoid bacillus of the human subject, 7 : 


Experiment IV.—Two Rhesus monkeys, Nos. 7 and 8, were inocu- 
lated subcutaneously in their groins with large doses of typhoid bacillus 
(derived from the spleen of enteric fever) from a gelatine. culture, 
No. 8 was affected with diarrhwa at the time of inoculation, and this 
condition (diarrhcea) passed off and recurred several times during the 
period the animal was under observation. 














Temperature in 
Degrees Centigrade. 
Date. o Remarks. 
A 
Monkey | Monkey 
Noi | No. 8. 
Day of inoculation - 38°6 39°4 | No.8 has diarrhoea since yesterday. 
1 day after inoculation | 38°8 40° No. 7 has diarrhea. No. 8, 
diarrhoea better. 
2 ma as - 39°8 40°4 | No.7, diarrhea better. No. 8, nce 
| diarrhea. 
‘3 » ~ e SPe 89°8 | No. 7, quite well. No. 8, quite 
; well. tte 
9 is em - 38°4 89° No. 7, quite well. No. 8, quite 
well. 
6 = = oa 89°2 39°6 | No. 7, quite well. No. 8, slight 
diarrhea. ~ 
7 j 5 ~ | 89a 39°2 | No. 7, anite well. No. 8, diarrhea 
ceased. : 
8 a 9 ~ 37°7 89°4 | No. 7,. quite well: No. 8, quite 
well. 
9 99 3 He? 9* 89:2: | No. 7, quite well. No. 8, quite 
well. ‘ 
10 a = - 89:1 39°4 | No. 7, quite well. No. 8; quite — 
well. . 
12 “ a ~|  89°4 39°6 | No. 7, quite well. No. 8, slight 
diarrhea. 
1s a an - _— 39°4 | No.7, killed. No. 8, slight diarrhea. 
14 i 3 - a 839°1 | No. 8, slight diarrhea. 
15 ” 33 a; oF Sa ae .}) 89s, ee > 
16 ” ry) . Saat > No. &, killed. 








a 


Monkey No.7 was killed on the thirteenth, monkey No. 8 on the six- © 
teenth day after inoculation. The post-mortem examination of No.7 — 
revealed no change in the viscera. Cultivations were made from the — 
heart’s blood, the mesenteric glands, and the spleen, but all remained — 
sterile. _ 

Monkey No. 8 had diarrhea at the time of death. The large intestines — 
contained offensively smelling fluid matter, and numerous mucus flakes, — 
which consisted of leucocytes, and were literally crowded with bacillus — 
coli. The mesenteric glands looked large, and when cut into were found — 
juicy; the spleen was slightly enlarged. Cultivations were made: (a) 
from the intestinal mucus, (4) from the mesenteric'glands, (¢) from the — 
heart’s blood, and (d) from the spleen tissue. The  cultivations of the — 
intestinal mucus yielded abundant colonies of bacillus coli; those of the — 
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heart’s blood and mesenteric glands remained sterile ; those of the spleen APP. B. No.1. 


Fielded colonies of bacilli, which morphologically and culturally on the ltiology 
of Typhoid.;; 


corresponded to bacillus coli.’ They were short oval rods, few showing 
‘motility ; in gelatine shake cultures they caused abundant formation of 
gas bubbles; incubated in milk at 87° C. they produced curdling; in 
broth culture they formed indol. 

As a result then of these subcutaneous. injections of culture of. the 
typhoid bacillus into monkeys, in but a single case out of eight was 
there distinct growth and: multiplication in the spleen of the experimental 
animal of the typhoid bacillus that had been injected. And beside 
enlargement of the spleen, no definite disease, clinically or pathologically 
recognisable, was produced. | 


B.— Monkeys fed with Culture of the Typhoid Bacillus.» 
_ Leperiment V.—Two Rhesus monkeys were fed with milk and: with 
bread, to both of which foods, broth culture of the typhoid bacillus, 
derived from the spleen of enteric fever, had been added, Feeding them 
in this way was repeated on three successive days, a broth tube (about 
8 c.c.) of typhoid culture incubated for two days at 37° C. being used 
for each monkey on each occasion of feeding. The animals were kept 
under observation, one for a fortnight, the other for sixteen days; but 
they remained perfectly well. After this they were killed. On_post- 
mortem examination no lesion was to be found anywhere. Cultivations 
were made from their heart’s blood, from their mesenteric glands, from 
their spleens, and from the contents of their large intestines. From 
the first three organs no growth of any kind was obtained; from the 
last bacillus coli only. No trace of the bacillus of typhoid could be 
discovered. 


C.— Calves subcutaneously inoculated with the Typhoid Bacillus, 


Experiment VI,—Two calves were inoculated subcutaneously in thei 
groins, with broth culture of the typhoid bacillus derived from the 
spleen of enteric fever. This culture had been growing for four days at 


37° C., and each calf received the contents of a Pravaz syringe. The: 


animals were kept under observation for ten days, during which period 
they appeared in every way in good health, except that on the day 
after inoculation they were slightly off their food. Their temperature 
remained normal throughout. Both showed three days after their 
inoculation distinct enlargement of the inguinal lymph glands on the 
inoculated side. This enlargement remained unaltered until the animals 
were killed ten days after inoculation. 

On post-mortem examination, the lymph glands near the seat of inocu- 
lation were found enlarged and juicy; their substance, however, was not 
markedly injected. All viscera, including the spleen, appeared normal. 
Cultivations were made from the heart’s blood, fromm the juice of the 
inguinal lymph glands, and from the spleen. The cultivations o1 the heart’s 
blood and of the spleen remained free from growth. In those of the juice 
from the inguinal glands numerous colonies made their appearance. ‘They 
were all of one and the same kind; in respect of aspect and mode of 
growth, and in coverglass specimens under the microscope they appeared 
to be the typhoid bacillus. Sub-cultures made in gelatine streak and 
stab culture, in gelatine shake culture, in milk, and in broth, demon- 
strated that the microbe was identical in every respect with the typhoid 
bacillus that had heen used for the inoculation. 

This result, tending as it did to show that the typheid bacillus is able, 
on subcutaneous injection into the calf, to settle, grow, and multiply, 
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within the inguinal lymph glands of that animal, raised question 
whether the tissues of the calf may not be especially suitable nidus for 
the growth and development of this bacillus. It was, therefore, thought 
necessary to test the point on further calves, 


Experiment VII.—Two additional calves, therefore, were inoculated 
in the same way as in Experiment VI., and with identical results. 
These other calves were kept for 14 days, and were then killed. The 
enlargement of their lymph glands in the inguinal region of the inocu- 
lated side was distinct, but all the viscera appeared normal. Cultivations - 
from the lymph glands yielded numerous colonies of one and the same 
organism; and this, on microscopic examination and in sub-cultures, 
proved to be the typical typhoid bacillus. 

The next questions that present themselves for investigation are 
these :—(1.) Can the typhoid bacillus thrive and multiply in the tissues 
of the milch cow ; and if so (2), is it at any time capable of passing out 
of that animal’s body by way of the milk gland and the milk. As yet I 
have not had an opportunity of putting these propositions to the test of 
experiment, but in 1894-95 I hope to do so. 
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No. 2. 


FurTHER Report on the ANTAGONISMsS of MICROBES ; 
by Dr. Kzery, F.R.S. 


Ix my last report, 1892-93, on this subject I showed that alike by 
intraperitoneal and by subcutaneous injection of guinea-pigs with 
definite (but comparatively small) doses of the protoplasm per se (living 
or dead) of various species of bacteria, these animals can be rendered 
tolerant of further injection in large amount of the protoplasm; 
and this whether the protoplasm secondarily injected be derived from 
the same or from other species of microbe. The particular microbes 
with which I was then dealing were :—The vibrio of cholera, the vibrio 
of Finkler, bacillus coli, bacillus typhosus, proteus vulgaris, and staphy- 
lococcus aureus. And from the circumstance that all these microbes 
produce one and the same disease in the guinea-pig when their protoplasm 
is injected subcutaneously, and since they induce death under the same 
clinical and pathological symptoms when their protoplasm is injected 
intraperitoneally, I drew the inference that all these bacteria include 
the same kind of poisonous substance within their protoplasms. This 
I termed their intracellular poison, and I insisted that, as such, it 
must be distinguished from the ¢oavins (metabolic poisons) produced by 
the same bacteria as a result of their processes of growth and multipli- 
cation in artificial media or in the animal body. At the same time 
I went on to point out that though the intracellular poisons of different 
bacteria may be identical, their toxins may be, and as a rule are, of 
diverse sorts. And further, I noted that a particular species possessing 
an intracellular poison of one kind may, and often does—when growing 
and multiplying in the animal body, or in artificial culture—form, as a 
result of its metabolism, a poison of a totally different nature. In 
reference to these considerations I cited the disease anthrax as possibly 
due to two poisons: the one poison the metabolic products of the 
bacilli which in that disease are pervading the blood and tissues; the 
other, the protoplasm of these bacilli themselves which meanwhile 
are enormously multiplying throughout the body of the affected animal. 
The tubercle bacillus I cited as without question concerned in two 
sorts of poisoning ; pointing out that the sterilised intracellular sub- 
stance of this bacillus—Koch’s tuberculin—has a powerful phlogo- 
and pyogenic action, whereas the living bacilli, growing and multi- 
plying in the animal body, elaborate from its tissues a toxin which in 
turn causes what are called “tubercular deposits ” in the lymph glands 
and viscera. On the other hand I noted that tetanus and diphtheria 
are certainly neither of them due to intracellular poison ; that in these 
diseases the microbes causing them remain in each instance limited to one 
locality of the animal body, where they multiply and produce their 
toxin which, when absorbed into the system, sets up the symptoms 
characteristic of the one or of the other disease. 
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In 1893-94 I have continued these researches, directing my attention 
to ascertaining, firstly, the presence or absence of poisonous substan- 
ces, t.e., of intracellular peisons, in the bacillary bodies of certain 
typical pathogenic bacteria; secondly Yy, whether such intracellular poison, 
if it existed in a given instance, is capable of producing the disease 


- commonly referred to the particular bacterium; and ¢hirdly, whether 


injection into an animal body of the intracellular substance of a given 
pathogenic microbe is capable of preventing in this experimental animal 


subsequent specific infection in ordinary fashion by introduction of the | 


same microbe. 


As typical pathogenic bacteria I have chosen four microbes, each of 
which produces, on subcutaneous injection, in . minute © net into 
rodents, a different specific disease. These four are :— 


(a.) The bacillus anthracis. 

(6.) The bacillus of diphtheria. | 
(c.) The bacillus of fowl cholera ;/and : ' 
(d.) The bacillus of grouse disease. 

In.addition;:I have experimented with :— 

(e.) A baeillus producing septicemia in the guinea-pig. 

The characters of the specific diseases produced in guinea-pigs on 
subcutaneous injection with the bacillus anthracis, with the bacillus 
diphtheriz, and with the bacillus of grouse disease, as also in the rabbit 
by subcutaneous injection with the bacillus of fowl cholera, are so well 
known that it is not necessary to recapitulate them here. ‘The fifth 
(e) species that I used is a bacillus which acts virulently om ‘subeu- 
taneous inoculation of small doses of its culture into the guinea-pig. 
In this animal it produces acute septicemia leading to death within four 
to six days. The blood of the experimental animal contains after death 
the bacillus very abundantly, and the spleen is congested and enlarged. 
This bacillus was isolated by Dr. Beaumont from a bronchial gland of a 
child that died of broncho-pneumonia. On culture this bacillus shows 
characters which place it amongst the microbes’ which forny the great 
group to which belong bacillus coli, the bacillus of typhoid, the. bacillus 
of grouse disease, &c. It is characterised by active motility in the fresh 
state ; it is short, cylindrical in shape; it does not liquefy gelatine, 
though it grows thereon rapidly ; it forms gas bubbles in gelatine shake 
culture ; it forms indol in broth culture after five to eight days; it does 
not coagulate So ; and it forms a lb 2 ag or yellowish-grey, 
hale on epoca 


J... BACILLUS. ANTHRACIS. 


In order to test, by intraperitoneal injection, the action of the proto- 
plasmic substance of the anthrax bacilli yer se, the method adoptedeby 
me last year had—with a view of avoiding at the same time the 
growth and multiplication of this organism within. the body, thereby 
eausing a true infection—to be set aside. Scraping off the anthrax 
growth from the surface of agar, distributing it in sterile bouillon, and 
injecting a definite quantity into the per itoneal cavity of the guinea-pig, 
would have defeated my object, since’ the introduction of even a small 
number of living anthrax bacilli would have ensured their rapid multi- 
plication in the tissues of the experimental animal, and would inevitably 


have caused in it virulent anthrax. For the purpose therefore. of 


ascertaining whether or not the protoplasm of anthrax bacilli contains 
poisonous substances similar to those contained by the microbes dealt 


——— 


: 
| 
: 
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with in last year’s experiments,* it was necessary to inject, not living 
but dead, anthrax bacilli. And in these experiments there was a, further, 
difficulty that had to be duly taken into account. It. consisted in 
the cireumstance that in any growth. of bacillus anthracis that. has 
developed on the surface of agar after incubation for 24 hours at 37°.C.;- 
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spores are always present; indeed after..48 hours’. incubation such; 


spores» are often very numerous... Consequently the exposure. (as 


in last year’s experiments) of such a growth to a temperature of 70° C.. 
for 10 minutes, though it would: suffice to kiil all, the non-sporing , 
microbes, would fail to kill any spores that happened to be present... 


Anthrax spores are not to be killed by exposure to 70° C. for 10 
minutes ; wherefore injection of an anthrax culture so treated into the 


peritoneal cavity or into the subcutaneous tissue of a guinea-pig, would. 


inevitably be followed by germination into bacilli, within. the animal, of 
spores that had escaped destruction, and the bacilli thus arising would 
by their multiplication and-in their life processes produce a true infec- 
tion, and forthwith kill the animal by anthrax. .This I will illustrate 
by a case in point. 

One third of an anthrax culture on agar was, after incubation. at 


37° C. for 24 hours, scraped from the surface of the medium, distributed: 


in sterile bouillon, exposed to 70° C. for 10 minutes, and. injected into. 


the peritoneum of a guinea-pig. The animal was found dead the next: 


day. The peritoneal fluid and the blood were ful) of living bacilli 
anthracis ; and the spleen was typically enlarged and crowded. with.these. 
bacilli. Since all the anthrax bacilli in the material injected had been 


kifled by exposure to 70° C. for 10 minutes (anthrax bacilli are com-, 


pletely killed by exposure to 65° C. for 5 minutes), it follows that the 
above result must have been produced by spores of the bacilli, which, as, 
is well known, are not affected by such temperature. As a matter of 
fact sub-cultures made from the above bouillon mixture after heating to 
70° ©. for 10 minutes, afforded colonies of anthrax bacilli. » $6 

It became therefore necessary to sterilise my anthrax cultures. at 
much higher temperatures than 70°C. in order to kill the spores as 
well as the bacilli. This was effected by exposing the bouillon mixture 
(obtained as before, except that the agar culture of ahthrax had been 
incubated at 87° ©. for 48 hours) to 99°6° C. for 5 minutes. On testing, 
by sub-culture, the bouillon mixture after it had been thus dealt with, 
it was found to be barren of life; no anthrax colonies could be obtained. 


Experiment I.—Accordingly of this bouillon mixture a definite 
quantity ‘amounting to two-thirds of the scrapings from a single agar 
culture (the growth covered an agar surface of 6 centimetres by two 
centimetres), was injected into the peritoneal cavity of each of two 
guinea-pigs, Nos. 1 and 2. The animals appeared quite well the next 
day and on following days, and they continued thereafter in good health. 


Experiment II.—The experiment was repeated on two further 
guinea-pigs, Nos. 3 and 4, using for the purpose agar cultures (as before 
48 hours old) treated in the above manner. Hach animal received two- 
thirds of the scrapings from a culture tube. The result was the same 
‘as in the first experiment, viz., the animals remained well. 


Experiment IJI.-Two additional guinea-pigs, Nos. 5 and 6, were 
injected’ intraperitoneally with precisely the same, kind of. sterilised 
bouillon mixture of anthrax culture asin the preceding experiments, 
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-* Koch’s cholera vibrio, the vibrio of Finkler, bacillus coli, proteus vulgaris, the 
bacillus of typhoid, staphylococcus aureus, and bacillus prodigiosus. 
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each animal receiving beween one half and two-thirds of a culture tube. 


The result was that they both appeared rather quiet the next day, but 


they were again lively the following day and remained well. 

From these experiments it would appear that bacillus anthracis, the 
classical pathogenic microbe, differs entirely as regards the nature of its. 
intracellular substance from microbes like proteus vulgaris, bacillus pro- 
digiosus, and bacillus coli. Considerably :less than two thirds of the 
scrapings from a culture tube of either of these, or of Koch’s cholera 
vibrio, or of the vibrio of Finkler, suffice, as has been shown in last 
year’s report, when injected peritoneally, to produce in guinea-pigs severe 
peritonitis and generally death of the animal. But it is not so with the 
bacillus anthracis. In the first two experiments guinea-pigs Nos. 1 and 2, 
and as regards Nos. 3 and 4 also, absolutely no result at all was obtained 
by intraperitoneal injection of what in the case of bacillus prodigiosus or 
bacillus coli would be more than a fatal dose. If it be urged that inasmuch 


as in last year’s experiments, the cultures used (Koch’s vibrio, vibrio of 


Finkler, bacillus coli, bacillus prodigiosus, bacillus typhosus, and proteus 
vulgaris) were sterilised at 70°, whereas those of the bacillus anthracis, 
now in question, were sterilised at the considerably higher temperature 
99°6° C., the answer is that sterilisation of the first set of microbes at: 
99-6° C. does not in any way modify their activity* ; the action on 
the guinea-pig of the intracellular poisons of bacillus prodigiosus, 
bacillus coli, and of the other microbes remains the same whether it is 
exposed to a temperature of 70° or of 99°6° C. So that it may be safely 
inferred that the intracellular substance of the anthrax bacilii is of 
quite a different character from the intracellular substance of the above 
microbes. Anthrax bacilli per se are barren of poisonous action, the 
other bacilli referred to possess on the contrary poisonous character. 

The above guinea-pigs Nos. 1, 2, 3, 4, 5, and 6 were next tested as 
to any resistance against anthrax infection acquired by them as the result 
of these intraperitoneal injections with large doses of the intracellular 
substance of anthrax bacilli. Thus :— | 

After the lapse of about a week they, as well as a control guinea- 
pig, were injected subcutaneously in the groin with a small dose of 
living anthrax chlture. The result was the production in all of them 
of typical virulent anthrax. It need hardly be said that this result did 
not surprise me seeing that the first injection with the intracellular 
substances had not produced any definite result ; for in last year’s report if 
was shown that an immunity, or rather a tolerance, against a second injec- 
tion was produced in the experimental animal by a primary injection of 
non-fatal doses (of the same or another microbe of the series) only 
when by such primary injection distinct illness had been established. 
But in the case of the bacillus anthracis no illness was produced by the 
injection of a large dose of the intracellular substance ; wherefore no 
tolerance against a second fatal dose, 7.e., of living microbes, was to he 
expected. There can be no question therefore that anthrax bacilli 
differ from the microbes worked with last year in the circumstance that 
their intracellular substance is harmless as compared with that of the 


others. 


But not only do guinea-pigs fail to acquire by a previous intraperi- 


toneal injection of the intracellular substance of bacilli of anthrax any 
resistance against a general infection with anthrax if the latter be 


subcutaneously injected, but they also fail to acquire by the first. 


ee 





* Pfeiffer has already shown that {boiling does not alter the action of the cholera 
vibrio. . . <e 
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intraperitoneal injection any resistance against a subsequent infection 
with anthrax via the peritoneum. This is shown by the following 
experiment. 


Experiment IV.—Two guinea-pigs, Nos. 7 and 8, each received per 
peritoneum a large dose of sterilised anthrax, 7.e., one-third of the 
scrapings from an agar tube which had been incubated 48 hours. Both 
animals were perfectly normal the day after the injection. These two 
guinea-pigs, as well as two fresh guinea-pigs, Nos. 9 and 10, were then 
two days later injected zntraperitoneally with sterilised anthrax, each 
animal receiving half of the scrapings from an agar culture, incubated 
for 48 hours. All four animals were found perfectly well the day after 
injection, and they remained so. At the end of a week these four 
suinea-pigs, as also one control guinea-pig, were injected again intra- 
peritoneally, with small doses of the spores of anthrax. All five animals 
were found dead of typical anthrax within 48 hours. 


Il. Bacititus DieHtTHERI2. 


Experiment J.—From one gelatine and from two agar cultures, over the 
whole slanting surfaces of which the bacillus diphtheria had produced 
copious growth, the colonies were scraped off, were mixed with sterile 
salt solution, and this mixture then exposed to 70° C. for 10 minutes in 
order to sterilise it completely. Next, two guinea-pigs, Nos. 1 and 2, 
were intraperitoneally injected therewith, each animal receiving what 
corresponded to the crowth from one whole culture tube. On the day 
following their injection both animals were found quiet and a little off 
their food ; but the next day they were again lively and fed well. They 
remained well during subsequent days. 


Experiment II.—Two guinea-pigs, Nos. 3 and 4, received, per peri- 
toneum as in Experiment L., each two-thirds of the sterilised scrapings 
from an agar culture of diphtheria bacillus. The next day both 
animals were quiet and off their food, but on the following day they had 
quite recovered. 


Exneriment IIT—-Two guinea-pigs, Nos. 5 and 6, were injected 
intraperitoneally as before with sterilised scrapings from an agar culture 
of diphtheria bacillus, each animal receiving the growth from one whole 
culture tube. On the following day they were quiet, but on the third 
day the animals were found perfectly well, and they remained so, 

In this diphtheria series then there is observed the same curious 
result as which was obtained with the bacillus anthracis series. The 
pathogenic bacillus diphtherie, in so far as its intracellular substance is 
concerned, is barren of the poisonous effect which characterised the 
protoplasm of bacillus coli, of vibrio of Finkler, of bacillus prodigiosus, 
and others. 

All six guinea-pigs of the above diphtheria series were, after the 
lapse of 10 to 12 days subjected, along with a normal control guinea- 
pig, to subcutaneous injection with living broth culture of the bacillus 
diphtheriz. The result was in all cases the same, viz., great swelling, 
after 24 hours, at the seat of inoculation, and death in between 36-60 
hours. In this respect, therefore, my diphtheria experiments and my 
anthrax experiments are completely parallel ; in neither case by primary 
intraperitoneal introduction of large quantities of intracellular substance 
was there resistance conferred against a subsequent subcutaneous 
injection with the living bacilli. : 
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“App. B, No. 2. Experiment IV.--T'wo guinea-pigs, Nos. 7 and 8, were injected 

OntheA,.  imtraperitoneally with diving (non-sterilised) diphtheria bacillus, each 

tagonisms of animal receiving about one fourth of the scrapings from the surface of a 

Microbes: bY gelatine culture. Both animals were quiet in the afternoon of the same 
day, but both seemed all right the day after. ‘Towards the end of the. 
week (sixth day) they again became: quiet, left off feeding, and they 
were found dead on the eighth day... In the peritoneal cavity of each 
was found a small amount of ‘turbid sanguineous exudation. This was 
tested by cultivation; but though numerous colonies of proteus vulgaris 
came up, no diphtheria bacilli could be recovered. So that from this _ 
experiment it would appear that on injecting large doses of living culture 
of diphtheria bacillus into the peritoneum of guinea-pigs there does. not 
occur that local multiplication of the bacilli which is observed after sub- 
cutaneous injection of the microbe. This experiment was undertaken 
as a preliminary to other experiments which were to be directed to | 
ascertaining whether a guinea-pig that has been injected intraperitoneally 
with the intracellular substances of this bacillus has thereby acquired 
resistance against subsequent intraperitoneal injection of the living 
bacillus; for of course it was first of all necessary to ascertain the resnlt of 
intraperitoneal injection into the guinea-pig of the dzving bacilli, since 
experimental ‘infection of guinea-pigs with diphtheria has hitherto been 
commonly’induced in» the laboratory by subcutaneous injection. The 
result of the above experiment was: then not satisfactory, inasmuch as 
injection per peritoneum of living diphtheria bacilli did not act in the 
same acute manner as the subcutaneous injection of this organism. 
Nevertheless :— 

Experiment V.—Two guinea-pigs, Nos. 9 and 10, were injected 
intraperitoneally with sterzlised diphtheria scrapings from an agar 
culture, each animal receiving the scrapings of about one-half a 
culture tube. They remained well. Five days after they, as well 
as a control guinea-pig, were injected, also intraperitoneally, with 
a syringe full of broth culture of “ving diphtheria bacilli. Guinea-pigs 
Nos. 9 and 10 remained perfectly well, but the control animal was 
dead in 48 hours. Now since the control animal died, whereas the other 
two guinea-pigs remained well, it might seem that the first intra- 
peritoneal injection had conferred on these latter resistance against 
diphtheria infection. But the death of the control animal does. not 
necessarily support such inference, for the reason that the broth culture 
used contained chemical metabolic substances, which by themselves, 
and apart from the bacilli (as was shown by Roux and Yersin’s 
researches), act poigonously on the guinea-pig. Indeed, a whole Pravaz 
syringe full of such a culture is sufficient, independent of the contained 
bacilli, to kill several guinea-pigs, and the death therefore of the control 
guinea-pig may be thus accounted for. And in this connexion it is 
significant that from the viscid peritoneal exudation of this control 
guinea-pig no cultures of diphtheria bacilli could be obtained. The 
survival of the two guinea-pigs Nos. 9 and 10 may therefore indicate, - 
not so much resistance to subsequent. living infection, as resistance 
against the metabolic products of the bacilli when these are introduced 
intraperitoneally. ‘The question as to any real protection required 
by guinea-pigs Nos. 9 and LO was therefore further tested. Ys 

Experiment VI.—The above two guinea-pigs, Nos. 9 and 10, were now 
injected subcutaneously, each with large dose (quarter of a culture) of — 
living bacilli that had been scraped from the surface of a gelatine tube. — 
At the same time one control guinea-pig, (a.), was: injected ¢ntrapert- 
toneally, while a second control guinea-pig, (6.), was subcutaneously 
inoculated, each with a like amount of the same culture. 
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The result was interesting. Control guinea-pigs (a.) and (6.), and ie B-No, 2. 


guinea-pig No. 9 were found dead within 40 hours; while guinea-pig: 


On the An- 
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No. 10 died in 50 hours, Moreover control guinea-pig (6,) and guinea-pigs tagonisms geroe 
Nos. 9 and 10 had each of them the usual hemorrhagic swelling at’ the ae ee OYE Ona 


seat of inoculation; so that by this experiment it is demonstrated that 
guinea-pigs Nos. 9 and 10 were. not possessed of resistance against the 
infection of diphtheria administered to them in ordinary fashion. 


Ill. Bactnitus oF Fown CHOLERA. 


Experiment I,—Cultures were established on the surface of agar 
with, the blood of a rabbit that had died after inoculation with material 
from typical fowl cholera. The growth which appeared in the agar 
tubes was scraped off and distributed in broth, and a droplet of this 
mixture, containing the microbe in living condition, was injected into 
the subcutaneous tissue of a (control) rabbit. The rest of this mixture 
was then sterilised by heating it at 70° C. for 10 minutes, after which 
two rabbits, Nos. 1 and 2, were injected intraperiteneally therewith, each 
rabbit receiving what amounted to the scrapings of one whole culture tube. 
Next day rabbits Nos. 1 and 2 were found quite well, and they remained: 
so; the control rabbit, on the other hand, was found dead from typical 
fowl cholera. ' : 

‘Experiment IT.—The like experiment was repeated on two further 
rabbits, Nos. 3 and 4, each animal receiving per peritoneum the sterilised. 
bacilli scraped from two agar cultures. The result was that both 
animals were found lively and well the next day, and they remained so.:. 

All four rabbits were then, six days later, tested by inoculating two, 
(No. 1 and No.3) subcutaneously, and other two (Nos. 2. and. 4) 
intraperitoneally with a small quantity of living bacillus of fowl cholera 
scraped from the surface of agar culture. Asia result, all four rabbits 
were found dead the next day of typical fowl cholera. 


Experiment III—Three rabbits, Nos. 5, 6, and 7, were injected 
intraperitoneally with sterilised culture of bacillus of fowl cholera, 
each animal receiving two-thirds of the scrapings from an agar 
tube. They remained perfectly well. After five days all three animals 
and one control animal (No. 8) were injected ¢ntraperitoneally with 
living culture of this bacillus. All four animals were found dead of 
typical fowl cholera within 48 hours. | 

Here then is illustrated in a still more striking manner the same expe- 
rience as before. The highly virulent and specifically pathogenic bacilli 
of fowl] cholera do not possess in their intracellular substance any 
poisonous material. Large doses thereof—as much as the whole scrapings 
from a culture tube—introduced per peritoneum have no effect what- 
ever on rabbits; such injection is incapable of preventing in. these 
animals subsequent typical infection, whether by subcutaneous or by 
intraperitoneal administration. 


TV. BacitLus oF SEPTICHMIA OF THE GUINEA-PIG. 


The growth having been scraped off the surface of agar cultures of 
this bacillus, and distributed in sterile bouillon, a few drops of the 
mixture. were, as a preliminary experiment, injected, subcutaneously 
into one, and intraperitoneally into a second, guinea-pig. The latter 
was found dead the next day, the former on the third day. In both 
cases the spleen was enlarged, and the blood full of the microbes. Ag 
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soon as the above control guinea-pigs had been injected, the bouillon 
mixture was sterilised by exposure to 70° C. for 10 minutes, and then 
used for injection into the peritoneal cavity of two guinea-pigs, Nos. 1 
and 2, The quantity used for each animal amounted to the scrapings of 
half of a culture tube. The result was n7/, both animals remained well. 
Next, both these guinea-pigs, as well as a contro! guinea-pig, were on the 
sixth day subjected to subcutaneous injection with a few drops of a 
living culture of the septicemia bacillus. Guinea-pig No. 1 died on the 
third day, at which date guinea-pig No. 2 was ill, and had a big swelling 


at the seat of inoculation. This animal became daily weaker and weaker, 


and ultimately died on the eighth day. The control guinea-pig, which 
had a big swelling at the seat of inoculation, died on the fifth day. 

In the case then of the bacillus of septicemia of the guinea-pig, there is 
also demonstration of absence of poisonous property in the intracellular 
substance of the bacilli. 


V. Tue Bacirtivus or Grouse DISEASE. 


This organism has been shown by me* to be pathogenic to the 
guinea-pig. Itis capable of producing in that animal, on subcutaneous 
injection of moderate doses, acute disease and death, with multiplication 
of the bacilli in the blood. Only about 50 per cent., however, of the 
animals thus injected in moderate dose actually succumb ; the rest show 
only a swelling at the seat of inoculation, which, having gradually 
enlarged, becomes firm, then smaller, and disappears altogether in 10 
to 14 days from the date of injection. Small doses (two to three drops 
of recent broth culture) as a rule produce death in a small minority 
only of the animals. So that, so far as the guinea-pig is concerned 
(mice are much more susceptible), this bacillus is not as regards its 
pathogenic action to be compared with the bacillus anthracis. When, 
however, guinea-pigs are injected in their peritoneal cavities with a 
trace (one Joop) of the living growth taken from the surface of an 
agar culture 48 hours old, they die within 20 hours from acute inten- 
sive peritonitis, the exudation and the heart’s blood being crowded with 
the bacilli. 

In order to see how intraperitoneal injection of the sterilised intra- 
cellular substance of these bacilli affects the guinea-pig, the following 
experiments were made. 


Experiment I.— Agar cultures of the grouse bacillus were incubated 
for 48 hours at 37° C., by which time the surface of the agar was covered 
with a thick layer of colonies of the micro-organism. This growth was 


scraped off and distributed in sterile bouillon, and the mixture itself — 


sterilised by exposing it for 5 minutes to 75° C. One guinea-pig, No. ], 
received then per peritoneum what amounted to two-thirds, another, 
No. 2, one third of the growth from one culture tube. On the day fol- 


lowing the experiment both animals were found quiet and off their food. ‘ 
In the morning of the third day, 2.e., before 48 hours had elapsed, No. 1 — 


was found dead, No. 2 still remaining at this date quiet and off its food. 


The post-mortem examination of guinea-pig No. 1 showed copious 
hemorrhagic exudation into the peritoneal cavity, with lymph and 
pseudo-membranes on the omentum and the liver; that is to say, there 


had been produced in this guinea-pig the same acute intensive peritonitis 


which was produced in other animals last year by intraperitoneal injec- 
tion of large doses of the sterilised protoplasm of bacillus coli, of bacillus 





* Grouse Disease, Fowl Enteritis, &c. Macmillan, 1892. 
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prodigiosus, and of other bacteria. And, as was to be anticipated from App B. No.2. 

my former experience, the peritoneal exudation of this guinea-pig No. 1 6, ine an. 

contained no living bacilli: cultures made from it remained sterile. tagonisms of 

Guinea-pig No. 2 recovered ; it was quite well on the sixth day. gets 
Experiment II.—Two guinea-pigs, Nos. 38 and 4, were similarly 

injected intraperitoneally with sterilised agar culture of the bacillus, 

each animal receiving about two-fifths of the scrapings from a culture tube, 

Both animals were quiet and off their food the day following the experi- 

ment, but on the third day they were seemingly all right again. 


Experiment III.—Two guinea-pigs, Nos. 5 and 6, were injected 
intraperitoneally with the sterilised bacilli, each animal receiving about 
two-thirds of the scrapings from an agar culture. One was found dead 
the next morning, and the other, which looked very ill, died on the fourth 
day. The post-mortem appearances in both cases were the same as in 
guinea-pig No. 1 of this series. 

From these experiments it appears that two-thirds of the sterilised 
scrapings from a culture of the grouse bacillus administered intraperi- 
toneally to guinea-pigs acts fatally, and that the same material injected 
in smaller amount produces only a transitory illness, from which the 
animals recover. This indicates that the grouse bacillus, so far as 
its intracellular substance is concerned, comports itself more in the 
manner of bacillus coli and bacillus prodigiosus ; which indeed was to 
be anticipated from the fact already recorded, namely, that it possesses 
only a limited specific pathogenic action on the guinea-pig. 

The other three guinea-pigs, No. 2, No. 3, and No. 4, that had recovered. 
were next subjected to test as to whether they had, as a result of their 
intraperitoneal injection, acquired any power of resistance against a 
subcutaneous injection of living culture vf the grouse bacillus. These 
guinea-pigs, and as well a control guinea-pig, were injected subcuta- 
neously with recent broth culture, each receiving the same quantity, about 
five divisions of a Pravaz syringe. All four animals were found quiet and 
off their food the next day; especially the control guinea-pig, which was 
very ill, and on attempting to move shook a very great deal. This 
control animal was found dead in the morning of the third day, but the 
other three, though still quiet, had by this time recommenced feeding, 
and they were seemingly quite well again by the fourth or fifth day. 


Experiment IV.—I now sought to ascertain whether a first intraperi- 
toneal injection of the (sterilised) intracellular substance of the grouse 
bacillus protects against a second intraperitoneal injection of the living 
bacillus. Two guinea-pigs, Nos. 7 and 8, were therefore injected intraperi- 
toneally with sterilised bacilli, each animal receiving ene-third of the 
scrapings of an agar culture. The day following they were auite weil. 
Five days later these two animals, and two additional guinea-pigs, Nos. 3 
and 10, were injected intraperitoneally with similar sterilised culture, 
each animal receiving a quarter of the scraping trom an agar culture. 
On the following day all four animals were found well. After lapse of 
further five days, thes four animals were again injected intraperito- 
nally, this time with “ving culture, each animal receiving as before a 
quarter of the scrapings from an agar tube, while at the same time two 
control guinea-pigs received intraperitoneally each one-twelfth of the 
scrapings from a similar culture. The two control guinea-pigs were 
found dead within 48 hours; but the other four guinea-pigs were lively 
and well, and they remained so. 

Upon the whole, then, the bacillus of grouse disease behaves more 
like bacillus coli and bacillus prodigiosus than like the anthrax bacillus 
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or the bacillus of fowl cholera :—an intraperitoneai injection in | 


definite amount of intracellular material, furnishes the experimental 
animal with resistance alike against a dose which, whether administered 
subcutaneously or intraperitoneally, would in a control animal certainly 
prove fatal. 


I next sought to ascertain in regard of each of the above five 
microbes: (1) Whether subcutaneous injection of their sterilised’ 


protoplasm into rodents caused in these animals any illness; and (2) 
whether such procedure afforded them protection against subsequent 
subcutaneous injection of the living bacillus. 


Subcutaneously injected no action of any kind. is produced by large — 


doses of the intracellular substances (sterilised bacilli) of any of the 
foregoing microbes ; the experimental animals remain perfectly well. And, 
on the other hand, no resistance is thus produced against injection of 
living bacilli; all animals prepared in the above manner succumb, 
exactly like the control animals, to a further subcutaneous injection. with 
the living bacilli. 


Summarizing the results of these experiments, two facts, I think, 
stand out very conspicuously. 

(1.) Unlike Koch’s cholera vibrio, Finkler’s vibrio, bacillus coli, the 
typhoid bacillus, the bacillus prodigiosus, and the proteus vulgaris, 
injection into the peritoneal cavity of guinea-pigs of large doses of the 
intracellular substances of bacillus anthracis, of bacillus diphtheriz, and 
of tacillus of fowl ckolera respectively, does not exert poisonous action. 


(2.) A previous administration per peritoneum of large doses of the — 


intracellular substances of bacillus anthracis, of bacillus diphtherie, 


and of bacillus of fowl cholera respectively does not confer on guinea-pigs — 
any immunity whatever against, or even tolerance of, a further injection ‘ 


with the living microbes. 

(3.) The bacillus of grouse disease differs from the other four 
microbes that have this year been subjected to experiment, in that, like 
Koch’s cholera vibrio, Frinkler’s vibrio, bacillus coli, bacillus prodigiosus, 
and proteus vulgaris, a previous administration per peritoneum of large 


dose of its intracellular substance does confer on the guinea-pig tolerance — 
of further injection, whether subcutaneous or intraperitoneal, of the — 


living bacillus. 
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App. B, NO. 3, 


No. 3. On the Etiology 
of Cancer ; by 


Report on Psorosperms in their ReLaTion to the Erronoay of . 2" Me™ 


Cancer; by Dr. Krein, F.R.S. 

One of the most fully studied of the animal diseases that are caused by 
psorosperms or sporozoa, is a well-known chronic nodular disease of 
the liver and of the alimentary canal of the rabbit. The researches of 
Leukart, Virchow, Malassez, and others, have given us a compreliensive 
account of the nature of the parasite (coccidium oviforme of Leukart) 
concerned; of its life history within and outside the animal, and of the 
hypertrophic changes it causes in the epithelium of the intestine and of 
the liver. ; 

This parasite, it appears, lives and thrives within and at the expense 
of the epithelium, at the same time causing the epithelium to rapidly 
proliferate. In consequence of its attacking the bile ducts of the liver, 
it causes a great hypertrophy of their epithelium ; the bile duct becomes 
greatly distended, its wall thickened and folded; and, as a result, 
numbers of white nodules, at first small, then gradually increasing in 
size, appear throughout the liver. These distensions become con- 
verted into more or less irregular cysts, and from their walls of thickened 
membrane a number of larger and smaller folds covered with hyper- 
trophied epithelium project into their interiors, which are in effect 
sections of the original cavity of the bile duct. Between and within the 
cells of this hypertrophied epithelium sporozoa, the coccidium oviforme, 
are found growing and multiplying. As the process advances, 
larger and larger zones of the adjoining liver tissue atrophy, and ulti- 
mately the animal succumbs. The presence of the -coceidium oviforme 
in the liver of the rabbit is solely responsible for this distinct hypertrophy 
of the epithelium of the bile ducts. 

Another disease in which the presence of psorosperms, or at any rate 
of parasites morphologically related to them, causes a chronic thicken- 
ing and hypertrophy of epithelial structures, has been described by I. 
Pfeiffer (die Protozoen als Krankheitserreger) as occurring in the fowl. 
This animal is occasionally found to show on its skin in various parts of 
the body, large and small prominent nodules which consist of greatly 
hypertrophied epidermis (stratum Malpighii) with corresponding infil- 
tration of leucocytes and distension of the blood vessels of the subjacent 
corium. The disease in question—epithelioma contagiosum of the fowl— 
is not at all of rare occurrence, and when it occurs on a farm it 
generally spreads to other fowls. I have myself met with several such 
instances. Sections made through the nodules show an enormous local 
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hypertrophy of the stratum Malpighii of the epidermis ; and amongst the 
epithelial cells, in many places within these cells, are found oval bodies, 
mostly capsulated, which are distinctly of the nature of psorosperms. 
On staining the sections in fuchsin, and then washing in alcohol or 
dilute nitric acid, the epithelium is decolourised and leaves the psoro- 


sperms Stained pink ; in this manner the psorosperms, with their pink - 


protoplasm, their capsule and clear nucleus, can be easily recognised. It 
is not a question of finding such a psorospermic corpuscle here and 
there ; the epithelium is pervaded by them in almost continuous masses. 
They are found isolated within the epithelial cells, destroying the 
substance of these latter; or, when the epithelial cells are almost 
destroyed over extensive areas, the psorosperms are found to have 
entirely replaced them. There is not the slightest difficulty in recog- 
nising these psorosperms and in differentiating them from the epithelial 
cells. This disease in the fowl is, like the psorospermosis of the liver in 
the rabbit, essentially a chronic hypertrophy of the epithelium caused by 
the process of growth and multiplication of the psorosperm parasite. 
Now, there are recognised in the human subject a number of chronic 
diseases which consist essentially in a chronic hypertrophy, with ulti- 
mate destruction, of the epithelium of the skin, and of various mucous 
membranes. The principal of such diseases are known as: Darrier’s 
disease, molluscum contagiosum, Paget’s disease of the nipple of the 
breast, and last, but not least, various forms of epithelioma and cancer of 
the skin, mucous membranes, &c. The number of observers who have 
searched for and found in these various chronic epithelial disorders 
parasite-like bodies comparable to psorosperms is legion; but it is 
equalled, if not surpassed, by the number of other observers, who, 
though they have searched for these alleged psorosperms in these 
diseases with equal care and perseverance, have utterly failed to identify 
them.* While, however, it is one of the simplest and easiest things 
to demonstrate, by a microscopic examination of the above-mentioned 
nodular disease of the rabbit, not only the existence of the psorosperms 
but their relation also to the hypertrophy of the epithelium, it is quite 
another affair to obtain anything like clear evidence of similar 
conditions in the above-named human diseases. In the first place, 
amongst the number of observers who affirm that they have discovered 
psorosperms in epithelioma of the human subject, there are scarcely 
two who describe the same parasite; while not one amongst them 1s 
able to do more than draw attention to certain morphological appearances 
in the epithelium which are put forward as denoting the presence of 
something extraneous to the typical epithelial cells. Noone has in regard 
of cancer ever succeeded in isolating the parasite, as is easily enough done 
in the psorospermosis of the rabbit; and, all assertions to the contrary, 
the evidence amounts only, as I have said, to description of certain bodies 
which, after certain methods of staining, can be demonstrated within or 
between the epithelial cells in the above human affections. Amongst 
these bodies, however, none are typical psorosperms. Under these 


circumstances the crities of those who affirm a parasite cause of cancer | 


have an easy task; they can with perfect justification demand, where— 
if such-and-such indefinite and mysterious bodies do occur in cancerous 
epithelium—is the proof that they are of a parasitic nature. ‘To this the 
others can only reply that they are most probably parasites, because they 
are not typical epithelial cells. But how do you know that they are not 





* An excellent summary of all these researches is given by Streebe in the © 


“ Centralblatt fiir Allg Pathol,” &c., 1894, nos. 1, 2, and 3. 
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part of the cell or nucleus, again ask their critics ? Because they stain Arp. B. No.3. 
differently from epithelial cell substances or epithelial nucleus, answer On the Etiology 


the upholders of parasitic cause. But surely, retort their critics, you 
have no right to call those bodies psorosperms merely because you are 
unable to think of them as derivatives of the substance of the epithelial 
cells or their nuclei. And so on, and go on. , 

I have I think thus given sufficient account of the general nature of 
great part of the controversy; at least it is not necessary for the present 
to go further into details, as will duly appear later on. 

Before coming to the discussion of the alleged parasites of cancer and 
of other chronic epithelial diseases in man that I have referred to, it is 
necessary to have a clear view of the elements of the problem that 
has to be dealt with; indeed, to everyone who has devoted any con- 
siderable amount of attention to pathological histology in general, and 
to the changes of the epithelium in health and disease in particular, it 
will be clear that insistence on this necessity is by no means uncalled 
for. By yoing carefully over the descriptions and illustrations of the 
“cancer parasites”’ put forward by different observers, it is quite 
obvious that a considerable number of them have thought it sufficient, 
having made » few sections of cancer material, and having stained and 
mounted them, to at once declare without hesitation—and regardless of 
the histology, normal and pathological, of epitheliuam—that such-and-such 
a particle or corpuscle present in the substance of the epithelial cell or 
in its nucleus, is a parasite. As to this, I illustrate my meaning as 
follows :—- 

Podwyssozki and Sawtschenko published in the “Centralblatt f. 
Bakt. und Parasit,’ vol. xi. nos. 16,17, and i8, a paper on cancer 
psorosperms, and they add two coloured plates (Plates VII. and VIII.) 
illustrating the presence of the alleged sporozoa within and between the 
epithelial cells. Now, anyone who, after staining them, has examined 
sections of well-preserved epithelial structures, growing and proliferating 
under normal and under pathological conditions, will recognise in the 
figures given by these authors appearances very commonly met with: 
viz., bodies, variously shaped and variously sized, contained within the 
cells ; bodies, indeed, which take the stain differently from the typical 
nucleus of the epithelial cell. These bodies are commonly and justly 
considered to be derivatives of the nuclear substance, particularly of that 
portion commonly called chromatin. Appearances such as are shown by 
the authors in their Figures 1-7, 11-15, 16-20, &c., are to be met with 
within the epithelial cells in sections through normal glands, as also in 
sections of the skin and of oral mucous membrane, in normal and (better 
still) in pathological states. The epithelium of cancer is net required 
for demonstration of these bodies, though in cancer—owing no doubt to 
extensive multiplication of the epithelial cells—they are met with 
sometimes, but by no means always, as copiously as these authors 
would imply. Why, therefore, they should consider these bodies, 
coccidia, is not easy to understand. 

Another and perhaps more striking illustration of the same tendency 
is afforded by Soudakewitsch in “ Centralblatt f. Bakt. und Parasit,” 
vol. xiii, page 415, Plate 1. He describes there, as parasites, intra- 
cellular nucleus-like bodies, which most histologists, with experience 
of normal and pathological epithelium, would have no difficulty in 
identifying as chromatic and other derivatives of epithelial nuclei. 

To quote one more instance: In vol. i, p. 198, of the “ Journal of 
Pathology and Bacteriology,” Drs. Ruffer and Walker describe and 
figure epithelial cells, in which the main part of the cell substance is 


E 82300. HEH 


of Cancer; by 
Dr. Klein, 


{ 


APP, B: No. 3. 
On the, Etiology 
of Caticer ; by 
Dr. Klein, : 


cells, each with several nuclei... Most histologists recognise these at once 


cells themselves, As matter. of. fact, they are: found: easily in ‘the 


432 
occupied by a vacuole, while within this vacuole lie three round clear 


as vacuolated epithelial cells containing common leucocy yte,such indeed as 
are commonly found in epithelium under pathological conditions, and 
normally in certain. localities, e.g., fauces, tonsils, and: tongue. Such 
vacuolated epithelial cells containing leucocytes have been familiar to 
histologists for many years; they were the very cells about which, 
17 or 18 years ago, a considerable. amount of discussion arose: “The 
question then under debate was ; whether they are endogenously developed 
within the inflamed. epithelium (Stricker, Rindfleisch, and others); or _ 
whether, as Cohnheim and others maintained, and: as is: now ‘universally 
helieved, they ave immigrants into the epithelium and into the epithelial — 


epithelium.in gonorrhea .and in ‘the conjunctiva in catarrhal — 
(blenorrheeal) inflammation, 7 > a 30 


Messrs. Ruffer and Walker meeting, ‘in ‘cancer, with vacuolated — 
epithelial cells enclosing several leucocytes, seem to assume. that there 
has: originally been a parasite within each such epithelial cell, which has — 
been eaten’ up by the leucocytes!!!) “And in this way it could be shown 
that, in‘a considerable number of instances, belief has arisen. of the 
existence of coccidia, psorosperms, and other parasitic forms in cancer 
epithelial’ cells. ‘Fhose enunciating such belief would: seem to be 

| 
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wanting in a clear understanding of the elements of the problem with 
which they are concerned; for in dealing with purely morphological 
questions, such as the pr esence or absence of certain bodies in the hyper- 
trophied epithelium’ constituting’ cancer and similar’ chronic epithelial 
diseases, it is obvious that a critical apprehension of what appertains — 
to cancerous epithelial new-growths and to no other epithelium in — 
health or diseasé,\is ‘necessary as’ an elementary condition for proper — 
study 6f the subjects! ‘And let me here at once say,in making this — 
statement, that I am ‘in no’ way disinclined to’ regard molluscum con- 
tagiosum, Paget’s' disease,''and cancer’'as belonging ‘to the’ group’ of 
infectious diseases that are of parasitic origin; all that I wish to insist on is 
that many, ‘if not most’of the assertions as to the actual demonstration’ of 
the presence of coecidia, psorosperms, and similar parasites in’ cancer and 
in allied diseases, are not founded on ‘anything like admissible evidence. © 


; 
I now proceed to analyse in detail certain histological facts. recorded ; 
by various observers, and to add thereto the observations which Ia mysel ; 
have made in regard to’ epithelial cancer. | 
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A. careful.examination of suitably, prepared iationss throrigh epithelial 
structures, such as the, epidermis of, the skin, the mucous membrane of 
the mouth, fauces, and pharynx, and of glands (salivary. glands and — 
pancreas), after har dening in Fleming’s, solution: and staining in fuchsin | 
and methyl] blue, orin rubin and methyl blue, reveals the: fact that there — 
are epithelial cells; among which there oeenr;-here and there, cells which — 
deviate from the normal and typical; appearance; These deviating — 
epithelial cells, do not contain..the single: characteristic nucleus with the — 
more or, less, spongy or filamentous intranuclear network including large 
or small chromatin granules-nucleoli; but instead they contain.a slightly — 
transparent nucleus, and also, a..circular or.eval, generally well-defined, — 
homogeneous, body, slightly smaller'than thetypical nucleus. ‘These two 4 
lie close together, but, they, stain differently ; ; in. sections: stained with — 
rubin and methyl blue the nucleus is blue, while the other body is pink; a 
and. they differ in the same way,-where thé sections are stained in ~ 
fuchsin. and methyl blue; ,. This other bedy corresponds, most probably, — 
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to what was first. observed. by Balbiani in. oyum,.cells as a paranucleus, App. B, No. 8.. 


and was obseryed, also by Griitzner in the. gland cells of the pancreas ; 
and, it requires only a careful study of other epithelial structures to find 
in them here and .there (sométimes very sparsely, at other times in 
greater amount) cells which, besides a principal nucleus, contain somes 
thing, which corresponds to, a paranucleus. That. this paranucleus. is 
really derived from the-principal nucleus, notwithstanding the different 
manner in which it stains, is evinced by the following facts :—-(a) ..its 
juxtaposition and close relation.to the former.; and (4) the circumstance 
that the principal nucleus,is in these cases always more transparent and 
contains less of the chromatic substance than is contained in those cells 


which are free of a paranucleus. ae 


“Another:pomt which is important to: mention: inthis connexion is that, 
the: more distinct evidence there is-of growth and reproduction going on 
in the epithelium, as shown: by the» presence of karyomitotic figures; the 
more likely are eells‘to! be: met with which contain-such:a paranucleus. 
[have examined,in this direction, sections through the skin and: mueous 


membrane (palateand tongue ) ininflammation;after theacute inflammatory: 
process’ has subsided,:and have found:among: epithelial cells, :and also, 


among the:connective :tissue cells inthe superficial corium, swollen: 
eellsin which, besides the principal: nucleus, there: was present the 
above-named -paranucleus... I possess sections through. the skin of 
inoculated sheep-pox in-the stage’ of vesiculation, wherein the marginal 


portioniof sthe: poek’ outside the: vesicle is covered: with thickened: 
epithelium, and in. which every epithelial ‘cell of the:stratum Malpighii,: 


andeveryoconnective tissue cell im the marginal part ofthe tissue, shows 


a principal’ nucleus anda paranucleus—the former stained blue, ‘the: 


latter “pink. These: appearances are: uniform: and very striking: «In 
these-cases it is:generally. noticed that: the principali nucleus appears 
hydropic, 7.e., clearer and containing less: chromatin. than normal, and: 


that:by its distinct’ membrane «being: stained blue:(methyl blue) it is in: 
marked: contrast -with the: paranucleus, which is: less sharply. outlined. 


and is' stained pink (rubin) ; in some cells»this pink body; contains one or 


more: granules... This) is an extremes case, butyas Ivhawe-already men- 


tioned; similar: eells with paranucleus: stained. differently) froms the 
principal nucleus; are to be met: with in other conditions; both in health 
and particularly ininflammation. :Butit might benevertheless argued that 
in the-above case of sheep-pox; this second:intracellular (pink) bedy ‘is 
possibly’a parasite, as it: corresponds to some of those figures represented 
by particular observers ‘in the epithelial cells of cancer :as spores of psoro- 
sperms. “To this 1 can:only answer that, if-so, it is very remarkable to 
find) every’ epithelial cell) and every connective tissue cell of the peri- 
pheral part of the pock’ containing» one and the same kind of \additional 
body.’ One could, indeed, accept’ a priore the parasitic-nature of this 


secondary body if:it occurred exceptionally only in:epithelial cells : but it. 


is ‘out °of question: to aceept this view’ when one finds it) in every 
epithelial cell and in every connective tissue cell. oAnd further, be it 
observed, it is everywhere of exactly; the same: kind, and the: cell sub- 
statice’ in every instance is’of a uniform: normal character. In addition, 
it completely resembles’ the body found: in-some epithelial cells under 


conditions*already ‘noted, wherein the presence of a parasite is‘seemingly 


quite out of the questions) =) ~ 
” Hence, it appears that occasionally, in epithelial and in other cells, there 
occurs, besides the priticipal nucleus, and more or less close to it another 
body which, though it stains differently from the nucleus, is in many 
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ways to be regarded as its derivative. For this reason I retain for it 


Onthe Etiology the name of paranucleus. This then is the first obstacle to acceptance 


of Cancer; by 
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of many of the assertions as to the presence of an intracellular nucleus- 
like parasite in cancer cells; namely, no account whatever is taken of 
this paranucleus. 

A second obstacle is this: Examination of the epithelium in a variety 
of states, particularly under pathological conditions, shows cells in 
which small, generally round, particles of the cell substance are separated 


from the main body. This separation is accentuated by the presence 


of a clear zcne around each such particle, as if by the formation of a 
vacuole around it. Asa matter of fact, such appearances are met with 
more numerously where there is not only rapid new formation of young 
epithelial cells, but at the same time a retrograde change among 
other and older cells, as is evinced by the dropsical condition of their 
nuclei and the loosening and separation of such cells from their neigh- 
bours. The particles thus separated either take the stain as the rest of 
the cell substances, or they take it in a different tint; but between the 
two states all gradations can be made out. This separation of particles 
of the cell substances by clear vacuoles, is sometimes so extensive that 
a large part of the cell substance seems broken up into such discoid 
particles, small and large, almost every one of which is enclosed in 
its separate vacuole. These appearances are of particular interest 
in reference to the statements repeatedly made as to the presence of 
small spores of sporozoa, singly and in groups, within the substance of 
the cancer epithelial cells (Sjébring, Soudakewitsch). But there are 
also epithelial cells, in which the main part of the cell substance is as a 
whole separated from the marginal part by a clear zone; it then looks 
as if a spherical protoplasmic mass, including the nucleus, were enclosed 
in a capsule. This by some writers on cancer parasites is described as 
an encysted nucleated sporozoon. But as stated just now, this appearance 
is to be met with in a variety of pathological conditions of epithelial 
structures. Such condition of affairs, viz.: separation by a clear zone 
of the main central part of the substance of the epithelial cell (including 
the nucleus) from the marginal layer, simulating a capsule, is noticeable 
in the stratum Malpighii in chronic inflammation of the skin, in the 
regeneration of the epidermis, and in other stratified epithelium under 
normal and abnormal states. Whether or not this condition stands in 
definite relation to the normal structure of some cells recently described 
by F. Heidenhain, it is not possible to say; Heidenhain’s observations, 
however, as to the normal differentiation of the cell protoplasm into zones 


is very suggestive as offering an explanation of the above change. 


As regards the separation from, or rather enclosure within, the cell 
substance of small and large particles (with or without vacuoles, or 
clear space, surrounding them), and which particles may or may not 
stain in the same way as the main body of the cell, it is difficult to say 
whether these particles are merely parts of the original cell substance more 
or less chemically modified, or are deposits in the cell body, 7.e., products 
of chemical changes in the cell body. At any rate two things can be 
asserted with confidence: (1) that these particles are to be met ina 
variety of conditions that have nothing to do with cancer, and ( 2) that, 
as a matter of fact, many epithelial and other cells in the course of their 
activities, contain or produce granules of the most varied chemical 


yature. Thus, the superficial cells of the stratum Malpighii produce . 4 


eleidin or keratin granules; many gland cells (salivary, pancreas, and 
peptic cells) deposit zymogen granules ; and various leucocytes produce 
large and small granules (eosinophile, basophile, and amphophile granules, 
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&c.). [F. Heidenhain has shown what remarkable appearances certain 
cells exhibit in the matter of particles in their cell substance staining 
. differently from the nucleus and from the rest of the cell substance ; 
appearances which put in the shade those described by the various 
authors as due to differently stained “spores” within the substance of 
some of their cancer cells. All these facts have to be carefully considered 
when undertaking to investigate the morphology of epithelial aud other 
cells ; to merely describe changes, of the sort I have noted, in the 
substance of cancer epithelial cells as due to the presence of psorosperms 

or of their spores, is a proceeding which is either due to inexperience 
and to a want of knowledge of elementary histological facts, or to a 
want of appreciation of what constitutes trustworthy evidence. 

A third obstacle to acceptance of the parasitic theory of cancer is the 
normal horny change of epithelial cells. This has been entirely over- 
looked by some of the most prominent cancer parasitologists. Nucleated 
horny kerato-hyaline cells are undoubtedly present in the superficial 
layers of cancers occurring in connexion with the skin and the oral 
cavity. But in hypertrophied epithelium such as occurs in various pro- 
cesses associated with chronic inflammations of the skin or of the mucous 
membrane of the oral cavity, there are always found amongst the super- 
ficial layers of the stratified epithelium, certain cells which become con- 
spicuous in sections stained first with rubin or fuchsin and afterwards with 
methyl blue. These cells contain a keratinous hyaline body, and a small 
shrunken nucleus; the former is transparent, but. stained bright pink, the 
latter uniformly of deep blue colour. Even in sections stained with gentian 
violet, these cells are conspicuous by their deeply and uniformly stained 
small nucleus, and by their pale, purple, homogeneous cell body. In some 
_sections such cells are so conspicuous that they stand out prominently 
and I presume, for this reason, have been assumed as something foreign 
in cancer. But a careful examination shows that they are unmistake- 
ably epithelial cells which have undergone keratinous change. In 
sections through the superficial layer of the epidermis of sheep-pox, in 
similar sections of the vesicles of vaccinia and of cowpox, in the 
epithelium covering the lips, palate, and tongue, in foot-and-mouth 
disease, and in the nipple in inflammatory processes of the mamma, these 
appearances are found as numerously as in cancer; and there is no 
difficulty in tracing their relation in the above-named diseases. to 
keratinous cells, such as normally constitute the stratam lucidum or the 
superficial layer of the oral epithelium. In the sections, the keratinous 
parts of the cell are stained deep pink (by rubin or fuchsin), while 
the small, shrunken, homogeneous nucleus takes the methyl blue very 
readily. Various authors haye, indeed, described and {correctly inter- 
preted these kerato-hyaline cells; but there are nevertheless others who, 
- with Darrier, still consider them as parasites. 

And, finally, there is obstacle to acceptance of the dictum which 
alleges the presence of spores in the nucleus of the cancer epithelial 
cell. Ruffer, “ British Medical Journal,” 1892, and others, notably 
Soudakewitsch, describe the growth and presence of numerous granules 
(spores of the parasite, they say) within the nucleus of the cancer 
epithelial cell. But in their description no valid grounds are afforded 
_for differentiating these intranuclear bodies from changes in the nuclear 
chromatin. In fact, all these morphological changes may well be 
due, and probably are due, to the breaking down of the intranuclear 
chromatin; and it is particularly with reference to the changes 
‘of this latter substance in epithelial nuclei under various conditions, 
normal and pathological, that these stetements of Ruffer and of other 
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“App. B, No.3. observers’ ‘are’extremely ‘deficient. ‘These, ‘and'‘similar phenoméia, 
Guthe Biology Mayor may not he due to the’ présence of spores; but before anything 
of Cancer; by definite can be affirmed’of them in this sense, the chromatin changes of 
ghana “nuclei under similar conditions of cell multiplication and cell destruction, 
require careful study: Such study,'so far as I can’ see, has not yet béen 
carried out. | | BOD THOHBO TOG va 
From the various considerations I have adduced, it must be ‘evident 
‘that' a number of assertions as to the parasitic nature, in cancer, of various 
bodies in‘the ‘substance of the epithelial cells, of nuclear-liké: bodies | 
between the epithelial cells, of encysted nucleated bodies, of hyaline 
nucleated cells, of multi-nucleated cells within epithelial cells; and of 
stained particles within the epithelial nuclei, také no account of ‘the 
“presence of similar bodies and of similar change in epithelium that is not 
cancerous ;‘and until such comparative study of the epithelium in‘ health 
-andin’ disease has been undertaken, statements to the above effect cannot 
“elaim‘that value which ‘their authors‘attribute to them. © «9! (4 
But I have not completely exhausted the list of difficulties whieh 
beset a theory of parasitic cause for cancer. “Not least: among those 
that remain’ is the cireumstance that few observers’ describe the same 
kind: of parasite. One might almost say ‘that ‘there seem ‘to’ bée“as 
many kinds of cancer parasite as there are writers thereon; and, 
farther, ‘that the morphological: characters’ of ‘most of» these’ alleged 
parasites do ‘not: conform with the characters’of«any ofthe known. 
psorosperm species, » | | Pp MONON SiSWie tate 
| ‘Aonotable exception is however to be made in the case‘of Lis Pfeiffer. 
“His numerous researches* testify not only to his thorough’ and extensive 
knowledge of the ‘subject of undoubted’ parasitism’ of sporidia’ inthe 
animal kingdom, but also in a very high degree to his ‘systematie-inves- 
tigations of the characters’ and occurrence of these‘and similar bodies. 
Whatever, therefore, he has to say ‘on this ‘subject’ should ‘eommand 
universal and respectful attention. We may differ from‘ him, and may 
hold that his generalisations, notably with reference to the ‘same kind’ of 
parasitism in variola, vaccinia, varicella, herpes, variola’ ovina, and in 
other vesicular diseases, are by no means satisfactorily established by the 
evidence he adduces; nevertheless he makes’ a ‘genuine scientific and 
systematised attempt at throwing light on “what is shrouded in darknéss, 
and what is considerably complicated by the many less extensive 
investigations and somewhat hasty assertions of a great number’ of 
young pathologists. } mapa es 
' Omitting, as outside the scope of this critical review, Pfeiffer’s stirdies 
of the nature, character, and distribution of coccidia, klossia, and 
eimeria, and of the sporidia (myxo, saréo,’and micro-sporidia), I‘turn’to 
his observations’ on amcebo-sporidia ‘in cancer ‘in the human subject. 
According to him the parasite of cancer is’ found either within: 'the 
epithelial cells in the form of an intracellular encysted ’ spore, or 
around the epithelial cells as a free and growing cell‘like germ 
which, when enlarging, resembles a nucleated protoplasmic cell ; ‘such 
cells as are always found numerously infiltrating the connective 
tissue around the true cancer epithelial masses. That is to say, 
Pfeiffer considers the various intracellular bodies ‘as spores, and ‘the 
leucocytes infiltrating the connective tissue as the growing cancer 
parasites. Views of this kind, which, on the one hand, ‘cannot ‘be 
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aceopted’as based on anything like evidenée, but ‘ratheras'a Sort of cpse APP BuNors 
divit, “chnnot, on ‘the ~other hand, be directly disposed of. “Th just the one weileyi 
| 1 of Cancers By, 
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same way"it i8 open to Abyone to affirm that the white blood cells found 
in) inflamihation; &é.) are’ Amebo-sporidia) though other persons may 
prefer! to dallthem ‘inflammatory cells, exudation” cells, “or leucocytes. 
They all are, whatever we call them, living independent organisms 
which grow’ and multiply. If it be contended that’ they, being normal 
constituents of the healthy body, cannot be the ‘parasites ‘of’ cancer, 
Woentight be answered ‘that the amcebo-sporidia of Pfeiffer’s are not 
identical with ‘them ;‘that the normal white blood cells are one species, 
‘and ‘that the ‘amcebo-sporidia area different ‘pathogenic species. “I ain 
merely’showing’the kind of argument that Pfeiffer could bring forward 
if'he hose” to gd beyond his Yse dixit. ’ ‘And’ nothirig is gained by 
studying Pfeiffer’s photograns (1 ¢:,; Plate 1, Figures 1-4), representing 
sections ‘through epithelial cancer of the ‘pectoral muscle and the lip of 
man, which are‘submittéed by him as illustrating amcebo-sporidia. W hat 
is’ represented by him undera low magnifying power (x 60) may be 
@riything » whereas the appearances’ shown (Figure 4) under a magni- 
fying power of 600; are nothing else than’a cluster of‘nuclei, which may 
be these’ of epiflielial célls orof leucocytes.” © PP 
> Pfeiffer’s researches;‘indeed, though systematic‘and exhaustive so far 
as they réfer tothe ‘nature and distribution ‘of coccidia ‘and “allied 
‘pSoiospér'ms, and@t6 thé various ‘sporidia in the animal kingdom, are 
@etrémely fraomentary with reference to cancer ‘in man’; there’ is 
prietically’ nd Satisfactory evidence ‘of the presence’ of what “Pfeiffer 
ells *Sporeforms ithe cancer ‘epithelial cells, or “of ‘the’ présence’ of 
india fern SarOWne theming 9FF 20 Fees Ane oy Mee ee 
1? One*of thé most Striking facts’in the! large ‘mass‘of'the literature on 
the stibject6f coecidia*and psorosperms’ in''cancer, is the absence of any 
well authenticated si¢kle-like bodies ; ‘that is 'to say, of those ‘characteristic 
podies* which, according to the unanimous testimony of all those who have 
investigated thé’ life history of the various parasitic and non-parasitic 
edecidia and psorosperms (Leukart, Biitschli, Himer, [. Pfeiffer, ‘and 
dthers), ‘constitute’one’of the most ‘typical phases in the life cycle*of a 
edecidium—the phase, namely, of commencing germination of the spores. 
"Eyué, “there have been’ afew observers (Soudakewitsch, for instance), 
avho assert*the occutrence'in cancer of sickle-like ‘bodies, but most other 
¢obsérvers'deny theit relation to éancer, and regard them as altered nuclei. 
‘Phere “is no difficulty, whatever, in finding in cancer, as ‘also in other 
‘ehronically-and acutely changed epithelium, nuclei of the epithelial cells 
ayliich veseniblé, or rather possess the shape «of, crescentic or sickle-like 
bodies’; nuclei, that is, which are so changed that they appear swollen or 
Hydrépic; with their’ chromatin collected at one side in’ the form of a 
erescentic body. » So’ that ‘the only typical’ phase, 7.e., sickle-like 
germs, ‘of a coccidium’ or psorosperm, the constancy of which would 
represent a certain ‘morphological evidence for the presence of coccidia 
or of psorosperms in cancer, is absent. As a consequence, therefore, the 
acceptance ‘of other phases of the alleged coccidia m cancer constantly 
met with in the writings of parasitologists is beset with very grave 
‘difficulties. soni hege ats ~ | 
“»! Briefly reviewed’ the following are‘ the conditions which have been 
idescribed as indicating psorosperms or zoospores in cancer :— or 
-o©], ‘There is, in’ the first place, the occurrence of encysted nucleated 
‘protoplasmic bodies amongst the epithelial cells of cancer, “which 
i¥esemble, to a limited extent, similar bodies in, for instance, the coccidia 
agi the ‘rabbit’s liver.’ With reference to these encysted cells it has to be 
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said that such forms do undoubtedly occur in cancer. I have examined 
a considerable number of sections through cancer—of the lip, and tongue, 
of the penis, of the liver, of the omentum, of the breast, of the bladder, 
and of the cesophagus—and have met with such encysted cells. But I 
have met the same bodies in stratified epithelium of a variety of tissues 
in normal, and particularly in pathological, conditions which have 
nothing to do with cancer. Hence I am justified in denying their 
parasitic nature, not only because they occur in normal stratified 
epitheliam, but also, and chiefly, from the fact that in every respect 
they resemble epithelial ceils wherein the main body of the protoplasm 
has shrunk around the nucleus, leaving a peripheral portion surrounding 
it like a capsule. Whether this apparent encysting of nucleated 
epithelial cells is connected with and dependent on the structural 
differences of the marginal and central portions of the cell protoplasm, 
as is suggested by Heidenhain’s researches, I am unable to say; but 
as evidence at least tending in this direction, I may state that, 
however partial or extensive coagulation-necrosis occurs in stratified 
epithelium, such apparent encysting of the main coagulated mass 
of the epithelial substance does occur. To this class of appearances 
belong epithelial cells in which the nucleus is shifted to one side 
and compressed, owing to the presence within the central part of 
the cell of an almost homogeneous spherical body; and in this 
remnants of granular matter may be often recognised. These clear 
intracellular globules are represented by some observers as the cancer 
parasites ; but apart from their remarkable dissimilarity to anything 
resembling a sporozoon, the possibility of their being indicative of and 
due to a hydropic or colloid change of the cell protoplasm must not be 
lost sight of. Moreover, the presence of fluid colloid fatty matter or 
other material within the cell protoplasm, is not at all of rare occurrence 
in epithelial and other cells in various pathological states. 

2. The presence of well-outlined, more or less clear, intracellular 
bodies showing a more or less distinct peripheral radial striation with 
a central deeply stained granule or granules (Soudakewitsch, Ruffer). 
These strikingly resemble altered nuclei of the epithelial cells: that is, 
in a hydropic condition with accumulation in the centre of the main 
part of the chromatin, remnants of the mitoma, still attaching the 
chromatin to the nuclear membrane. I do not miss these forms in 
cancer, in fact they are by many considered to be the most characteristic 
forms. But in some cancers that I have examined they are not 
numerous; and [I do not see that the evidence as to their parasitic 
nature is at all satisfactory, the less since bodies closely resembling such 
forms are to be met with in epithelial structures under other conditions, 
as already stated. It is quite possible that. in cancer the changes of the 
nuclei in epithelium are of a chemical nature different from those 
obtaining in other conditions, and tbat hence they are more easily met 
with in cancer than in other diseases ; but this is no reason why such 


changes should be considered as indicating the presence of parasites. In 


passing, it may be mentioned that these bodies do not occur in the _ 


coccidia, say, of the rabbit’s liver. | 
3. The presence of “spores” and “spore-like” bodies in the cell 

substance and in the nuclei of the epithelial cells in cancer, either 

isolated or in groups. To these, Sjobring, Soudakewitsch, Ruffer, and 


Walker have devoted particular attention ; and they undoubtedly repre- 


sent good types of the so-called cancer parasites which can be easily 
studied. But, as I have stated, such “ spores ” cannot be distinguished from 
masses of cell protoplasm or of nuclear substance respectively, separated 
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from the main cell substance, and owing to chemical change taking dyes 
often differently. Besides such spore-like bodies are met with in 
epithelium under conditions (sheep-pox, foot-and-mouth disease, chronic 
inflammation of skin, &c.) that have nothing whatever to do with 
cancer. It must, however, be left open whether this interpretation is 
or is not a correct one; though amongst the figures given by the 
ditferent observers as showing intracellular spores (Sjébring, Ruffer, 
and Walker) there are some that cannot be distinguished from vacuoles 
in the protoplasms of epithelial cells. 

4, As to the presence of rounded transparent cells with one, two, or 
more nuclei amongst, or even within, the epithelial cells, there is nothing 
to distinguish them from ordinary leucocytes. They are met with in 
zancer, and they are met with in the normal epithelium of the palate, 
tonsil, and back of the tongue. To assume with L. Pfeiffer that these 
are amcebosporidia seems quite gratuitous. The same applies to the 
kerato-hyaline cells already mentioned, and which are said to be a phase 
of the cancer coccidium. 

5. Perhaps the most important bodies that have been adduced as cancer 
parasites have not yet been mentioned by me. They are those described 
by Korotneff in “ Centralblatt f. Bakt und Parasitenk,” vol. xiii., p. 373. 
Under the name of rophalocephalus carcinomatosus, Korotneft de- 
scribes a pedunculated and band-like protoplasmic mass, consisting of a 
spheroidal or pear-shaped nucleated ‘‘head,” and, directly continued 
from it, a band-like longer or shorter protoplasmic mass. The whole is 
without a sheath and is situated partly within and partly without the 
epithelial cells of a cancer ; and the band-like stalk is several times the 
diameter of the individual epithelial cells. In this form the “ parasite ” 
is considered as an adult one, whereas smaller uni, duo, or pluri-nucleated 
masses without stalks are considered young or growing forms—gregarina 
forms. This parasite was found not only in carcinoma labii but also in 
carcinoma mamme, maxille, &c. Kurloff in ‘“ Centralblatt f. Bakt und 
Parasit,” vol. xv., p. 341, adduces confirmatory evidence as to the 
existence of these forms : namely, adult band-like masses with a nucleated 
head, and also smaller spherical, oval or pear-shaped masses (2.e., 
growing forms) in a case of carcinoma of the skin of the hand. 

These band-like masses with nucleated pear-shaped head, are from 
their shape and their size so unlike anything else amongst the epithelium 
that it is quite out of the question to refer them to anything belonging 
to the epithelial or to other known cells, and the question therefore 
arises as to their nature and as to their relation to carcinoma. Both 
Korotneff and Kurloff show that by special staining they can be easily 
demonstrated; and in this I agree, so far as their presence in some 
carcinomata is concerned. I have seen identical bodies in sections 
of a carcinoma of the esophagus, which were stained first in fuchsin 
or rubin and then in methyl blue. They were conspicuous not only by 
their shape but also by their deep pink stain (fuchsin or rubin) which 
they take up and retain with great persistence. They appeared as 
partly intracellular, more generally intercellular, filamentous, or band- 
like deeply stained masses with a spheroidal or pear-shaped nucleated 
enlargement; and in this form they are easily recognised. Besides 
such forms there occur similar deep-pink spheroidal or oval nucleated 
intracellular masses ; and it is difficult to decide whether all these or 
only some of them, notably the larger ones, are merely truncated 
‘enlargements of the former. The smaller of such forms are, most 
probably, young growing forms, as is maintained by Korotneff and 
Kurloff; but it must be obvious that the “ rophalocephalus” may appear 
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Apr. B.. No.8. imthe:specimen:in longitudinal, 'inioblique,:or um transverse section, andas 
On the Bttology. @ matter of fact-gradations between the long band-like adult (so called), 
Be ee iby. forms and the spherical or oval nucleated: bodies, canbe easily: observed, 

r. Kléine My : 

To. Tomyself ccannotsayywhether. the:smaller uni, bijsor multi-nucleated 
intracellular. corpuscles referred to by: these authors: arecin realityowhat 
they -appear to be, namely, young and. growing ‘forms; ‘or whether 
they are merelythe ‘heads ”’. of the band-like forms seen“in optical .or 
ip/real, transverse section., If the former view; viz., that cf Korotneff 
and Kurloff, be the right one, some ‘of ).these syoung. amesba-like 
nucleated bodies (gregariniform) have been described: by:other: observers, 
notably ‘by Sawtschenko and Ruffer. cic iiw Goyo to Yess oni is ous Suen 
It maymot be amiss to mention here that it seemsto me that-some, at any 
rate, of the “ fuchsin: bodies.”? first described’ by Russell, ‘¢ British Medieal 
Journal,’!:1891, belong to this category; andit»may alsoobe mentioned 
that others of Russell’s: fuchsin bodies: are red blood::corpuseles, for sin 
some carcinomata red. blood:corpuscles: deeply: stained: »with« fuchsin: can 
be found between the deep epithelial cells. That they arered blood cor- 
puseles,cam be recognised: by, theirsize and ishape;-and cby the tact that 
the) capillaries of: the papille: contain, them.: But:some of«the larger 
‘¢fuchsin ibodies”” of Russell: seem::to. me to be :undoubtedly the above 
parasite-like bodies: sie : OIBAGG? IG oeect, eatoss 2 
« Bhere canbe then nodoubt that there occur :in canceriicertain bodies 
which; oan »be.distinguished...as - separate and. different: from ‘epithelial 
cellsy) from: nuclei, or: from. leucocytes; and stheiquestionsisyOf what — 
natuneareythey ? The two Russian. authors consider someof: them ias _ 
rophalecephalusecarcinomatosussin its adult stage, .while.thessmaller 
nucleated bodies they consider as young growing gregarinous:forms. It 
seems to, me; however, that it.is. not. necessary cto: acceptithisviewvof «a 
new. species, one ‘which by the. way does not «coincide sin sits: characters 
with: any known. gregarine: It appears moreprobable:that the .band- 
like :pedunculated.i:kmobbed: nucleated mass. of «protoplasm «#epresents 
sumply a, large amoeba that. has thrown out-a Jong ‘stalky and«that 
whenithe amesba,.after the-nature. of -ameebx,; divides:it. givesorigia 
to. smaller ..nucleated--protoplasmic masses... If: only: the: latter vere 
present in.the sections, .it would, owing to:their special.staining and their 
intracellular. position, notibe difficult to mistakesthem for: epithelial éells — 
or, leucocytes; -butothe presence of the Jarge:pedunculated knobbed 
masses, .are..of :the; utmost. importance: as. proving that we.are: dealing 
with»something quite different from either epithelial cells or leucocytes 
itdchaye:searehed forithese: pedunculated -ameebe: in: a: largeonumber 
ofi-carcinomata;. but, excepting ina singleoecase of scarcinomac of ithe 
oesophagus, I-have not icome:across them. Asi already statedyhowereb, 
Korotneff has)in:this:respect been more. fortunatesiouwoo ui winnoaloiss 


fk Rd ¢. je 7ti : SH iE WF Hiro FORO SA. 4 R(GOMIOIRS 6d ae 
, Yo sum up, then, we have to exclude from the evidence adduced 


by. the various authors, ‘as. indicating cancer parasites, ;the following 
bodies *—— : J, SLATER T SE SF tO #8 batty RS APA OY es Uh ri Seen PAGES 


3 AGH POUR  . SOO EIeTOG de ijtw. aistot Das go edlet ye 
__ (@,) Nucleated epithelial cells which have undergone a; keratg:hyali 
change, “hese are observable as spheroidal or oval corpuscles; general 
PSN Stes cee Soe Gee el er | Enea Ce tn JeTE FAX FLATS » okt 2 ¥ POEs a EME S Re: © e ry 
situated away from the deepest, epithelial cells; that, is, from the. cells 
immediately in’ contact. with: the’ connective tissue matrix. o-bhey-are 
WALGER AG ER RF Psi OI Praee ees sag ge Ems ah Se oS ise * iba x, a 
of about the size of ordinary, epithelial cells, stain. like. keratim.of.the 
superficial cells, and possess a, relatively small deeply stained shrunken 
Aucleug, such, 96 18. found, in -many other, examples of chemicallyar a 
acutely inflamed spithehums: so. acs} aniwora eraroy wvidedow ul 
b.) ‘Spherical transparent, cells.¥ ith one, tivo, or more. eld y righ 3 
‘EB (Ce ort ve . Cat. ADE aPeDL, ~ oo s EME rv) One, LW, On. Mgre: Duc el; whigk sl 
in aspect, size, nuclei, and in their mode of staining, cannot be dis- _ 
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“tiid wished efrom! corditaryeucocyteserio They: arenfound« betweemithe .AF RB No.3: 


‘epitheliab éellsjior ihaveimmigtated dntothe substance oefuthe datters- 
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Des obh the ease of vaeuclated repithelialocells:enclosing»deucocytesnobhas pycicetisy to 


cdppuarance is found, ‘wot onlyiathe-epithelium cofscameer “bubimaianiy 
ropheridtinal or:pathologicakeonditionsoftepitheliums °Ehereis nothing 
to distinguish these small bodies: from leucocytes: » ie) ier) ont to 

(c.) Small and large particles, vacuoles singly and in clusters, situated 
in amore or less distinct cavity in the cell substance. They occur 
singly or several together in an epithelial cell ; but similar cell enclosures 
occur in many other epithelial structures besides those of cancer, and 
the fact that they occasionally stwin differently from the main cell 
substance may merely indicate a chemical change which this part of 
the cell substance has undergone : it is not a proof of their being spores 
of parasites. 

(d.) Encysted nucleated epithelial cells. These are not uncommon 
in cancer epithelium, but they also occur in other epithelial structures. 
The envelope is not a real capsule, but owes its origin to a separation 
and shrinkage of the main part of the protoplasm around the nucleus, 
whereby a peripheral part remains detached and resembles a capsule. 
Further, in epithelial cells in which the central part has undergone a 
hyaline change (hydrops, colloid), the nucleus of the epithelial cells is 
pressed to the side. : 

(c.) Nuclear well-defined bodies, containing one or even several small 
granules, with, in the periphery next to the surrounding membrane, a 
more or less distinct radial striation, These bodies are nuclei of 
epithelial cells, the epithelial cell substance having become destroyed 
and the nucleus become swollen and hydropic. The granules and striz 
are remnants of chromatin. Such bodies occur not only amongst the 
epithelial cells of cancer, but also in other rapidly growing epithelium. 

(f.) Nuclear bodies situated within the epithelial cell next to the 
normal nucleus; the latter-slightly-swollen-and-staining differently from 
the former. Such occur in many epithelial and other cells—as para- 
nuclei—both in normal and in pathological conditions. ‘These secondary 
“nuclei” are probably derivatives of the chemically changed chromatin 
substance of the original nucleus. 


All that, therefore, remains and cannot be placed to the account of 
either epithelial cells or their nuclei, or of leucocytes, are the large 
pedunculated protoplasmic bodies with a nucleated knobbed enlarge- 
ment, contained within epithelial cells, that were first seen and described 
by Korotneff, as rhophalocephalus carcinomatosus. These seem to me 
to be large amcebe-like bodies, which, by reproduction, bring forth small 
nucleated protoplasmic amcebe, generally also contained within epithelial 
cells. Such small amebic offspring, just like the parent amoeba, are 
conspicuous by their staining, and by their apparent direct connexion 
with the pedunculated large amcebze. Whether many of the nucleated 
cells enclosed within the epithelial cells of cancer, seen and described by 
other observers (Soudakewitsch, Ruffer, and others) as conspicuous by 
their staining, are or are not the young ameosbe in question, cannot be 
easily determined. 

Lastly, it has to be mentioned that the above pedunculated amcebee have 
been found by myself in one case only, that of cancer of the cesophagus ; 
I could not find them in many other cancers. Korotneff, however, asserts 
that he has found them in a variety of cancers. It is quite possible 
that this condition, viz., that of the pedunculated form, may be more 
difficult to meet with, or may be more rare; the form of smaller, rapidly 
dividing amebx being more frequent. But at all events even these 
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Arr. B. No.3. latter forms are in many cancerous epithelial growths only sparingly to be 
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sections had to be examined in order to find one or the other nucleated 
bodies resembling them. From thisit would appear hazardous to assign to 
them a definite causative relation to the rapid growth and multiplication 
of the epithelial cells constituting carcinoma. | 





493 


No. 4. 


FurtsER Report on the Eriotocy of Vaccinia; by 
Dr. Kier, F.R.S. 


In my last report, 1892-93, on the Etiology of Vaccinia, I stated my 
experience as to the paucity of bacteria in vaccine lymph, whether from 
the calf or from the human subject, taken under due precautions at that 
stage in which it is commonly used for vaccination purposes. Thus, I 
recorded. the fact that if—-in the case of human vaccinia on the 8th day, 
of the ealf on the 5th or 6th day—the superficial layer of the vesicle be 
thoroughlycleansed and removed, and the lymph thereafter oozing from the 
pock be collected in sterile glass capillary tubes, inoculation of the lymph 
thus obtained into various nutritive media* only exceptionally results in 
growth therein of any micro-organisms. Further, I noted that the like 
was true of small-pox lymph, collected in a clear state at a not too 
forward stage of the small-pox vesicle. And I went on to infer that 
the cocci, bacilli, yeasts, &c., which have by so many observers been 
grown in culture from vaccine lymph, are by no means essential 
constituents of the lymph; that, on the contrary, they are of extraneous 
origin, having been derived in all probability from the superficial crust, or 
added to the lymph from other outside sources during the process of 
collection. 

In the report in question I also pointed out that short bacilli are present 
in suitably stained cover-glass specimens of lymph taken from the pock of 
the calf at an interval at 72 to 96 hours after vaccination. In some speci- 
mens of early lymph these bacilli occur in very great numbers, in later 
lymph their number is not so large; and I have surmised that their scarcity 
in late lymph is probably due to the disappearance of the bacillary sub- 
stance of the microbe in sequence to its formation of spores. Illustra- 
tions appended to my report displayed these bacilli in early lymph in pure 
culture. In addition, 1 showed that in human vaccine lymph on the 
8th day of the vesicle, as also in the clear lymph of human small-pcx 
at 3rd and 4th days of the eruption, similar small bacilli could be recog- 
nised; and that, invariably, these bacilli refused to grow in artificial 
culture on or in any of the media used by me to that end. 


Two publications have since appeared which deal with this subject :— 

(1.) Besser: Centralbl. f. Bakt. und Parasis., Vol. XIII, p. 590: 
finds in the lymph of human small-pox a-small bacillus corresponding 
morphologically to that described and figured by myself; but which, 
unlike my small-pox bacillus, is capable of being grown on the ordinary 
culture media. For this reason I do not consider this observer’s positive 
result as free from doubt; indeed I feel certain that the bacillus 
cultivated by Besser is not identical with that which I found in small- 
pox lymph. 


* The media experimented with were :—-ordinary nutritive agar, glycerine agar, 
and blood serumin fluid and in solid condition. 
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App. B.No.4,  (2.) The second publication referred to is by Dr. iaiiigaeee It 
On the Etiology appeared first in the “Deutsche Med. Wochenschrift 1893,” No. 51, and 
of Vaccinia; by was afterwards published in full in the “ Arbeiten aus dem Kaiserl. 

Gesundheitsamte,” vei. ix., part i., p. 96. This observer finds in vacciae 
lymph, dried on’ cover-glasses, ad. dense network ‘of threads with which, 
are associated a number of granules;and he concludes that these features 
are peculiar to vaccine lymph, since he finds them in no other exudation 
fluid of the skin.” Further, he “considers the threads as the growing 
vegetative de of a vaccine fungus, and the: granules he regards as'spores” 
of the same. ' To those acquainted with the various classical publications!: 
that have come out:in: the: Kaiserl; Gesundheitsamte ,* the appearance: of 
Dr... Buttersack’s.. paper, therein must. have caused surprise; and not... 
least,,in view of the method by which he achieves his results,. viz., by 
drying of a thin film of. lymph.on a. cover-glass, and then (sometimes), — 
staining it in suitable dyes. Although a host “of competent workers have — 
worked in the same direction—Koch and: his colleagues at the Kais. — 
Gesundheitsamte amongst them, and be it noted ‘by exactly: the same: 
method: that) Buttersack: describes asi:a new method—-not one:has ever: — 
mistaken threads and granules of fibrin, or..of some other albuminous, — 
substance, for a mycelium with spores... The features described by But-. 
tersack are, he admits, not always present ; and the reason he assigns for 
other observers having missed them (viz., that they are not visible in the 
fresh state but only after drying) is on the face of it altogether in~ 
sufficient. Though I do not doubt that in his dried specimens of) — 
lymph Buttersack found all the features that he;deseribes, there is: noto — 
the smallest, xeason for accepting them as. indicating the -presence of.a, — 
micro-organism, or for crediting that they were discovered by him as. 
the result of a new method, 


During 1893-94 I .haye further noe Rye to cultivate. vaccine ako 
seeking thereby demonstration that the bacilli found by me in the iymph ‘ 
of the early ‘vaccine’ vesicle of ‘the ‘calf are actually eg Oe 
For this Si two methods have: been ee oe ah te i” 


ei.) Direct pers ves Hepes 9g in last. Gan Si, expeniments,. Jymph. was: .s 
collected from successful insertions in calf pox; the vaccine lymph — 
being taken from calves in use at Lamb’s Conduit Street for the vaccina- 
tion of calves and infants. In each imstance it was proved to be active — 
lymph in the routine processes of: thatEstablishment. Before taking the’ — 
lymph the surface of the pock was:well cleaned; andothe-superficialilayer’ — 
removed, with,.a; sterile .scalpel;  then,; the pock haying been clamped, 
between sterile vaccine forceps, the..clear..lymph;,oozing out was. allowed. 
to run into freshly drawn out capillary glass pipettes. From these pipettes, 
inoculations were made a ities culture tubes. As culture material 
I used :—-,- i} Aan 6 HW PRACT Gy i= TRG ATOR OT j 


(a.) Ordinary nutritive agar, solid. or} -qoaaskl ¢f) 
-((b.) Glycerine agar, ‘solid. n Po dg af} et af 
jo (e.) Fluid horse-serum. . | 
-(d.), Solid shghr dats: 





* Beueny papers on te okay on ‘Disinfection, and on a ee Gaftky’ s papers a 
on Typhoid Fever; Loffler’s papers on Diphtheria and on Glanders ; Schutz’ paperson 
Glanders, Swine Erysipelas, &e. ; Hueppe’s paper on Milk- fermentation ; Hesse’s: _ 
paper on Air Organisms; and a host of other most accurate papers on various — 
bacteriological subjects, all of them marked Ae pregsics of Sak ease inariworeaa : 
as to fact, and care in:drawing conclusions,: 9 © areages ; 
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» Serum of the horse was choseny since’ it: can ‘easily* (more ‘easily than 
ox’s sertim) be obtained in large quautities:in a:clear:state; and‘on account 
also of the horse being an animal susceptible to cow=pox. 

Each culture tube received a drop of the vaccine lymph, which in the 
case of the solid media was rubbed over the surface with a sterile platinum 
loop. The tubes were next all “capped” so as to avoid loss of fluid 
and drying up, and were incubated at 37° ©. I have thus made 
cultivations :-— 


(1.) In one instance of 72 hours’ lymph. 
(2.) In one instance of 68 hours’ lymph. 

— (8.) In four instances of 96 hours’ lymph ; and 
(4.) In two instances of 100 to 112 hours’ lymph. 


In each series, that is to say from each actual sample of lymph, 
there were made-— 


(a.) Three cultures on ordinary agar. 

(b.) 'Three cultures on glycerine agar. 

(c.) Three cultures in fluid horse-serum, and 
(d.) Six cultures on solid horse-serum. 


The cultures were kept under observation for over three weeks, but 
in not one single tube was there any growth obtained: they all 
remained sterile. We have then here a considerable number of cultivations, 
_and yet not one showed any growth. This result coincides with last 
year’s (1892-93) observations, and with those recorded by other observers. 


(2.) Indirect cultivation.—In the course of other studies I had observed 
that on inoculating, subcutaneously in the groin, guinea pigs with 
vaccine lymph, the inguinal glands of the inoculated side could on the 
fourth and fifth days be distinctly felt as slightly enlarged. On the 
sixth and seventh days this enlargement was a little more marked, and 
afterwards it gradually subsided. Hence I thought it possible that this 
enlargement, appearing as it did after lapse of three days, might be 
due to the growth and multiplication in the guinea pigs’ tissue of 
an organism ; possibly the vaccine organism. I therefore— 


(a.) Inoculated two guinea pigs swbewtaneously in the groin with a 
few drops of active (sixth-day) calf vaccine lymph. The animals were 
killed on the eighth day; when the inguinal glands of the inoculated side 
were found slightly enlarged, and the connective tissue around them in- 
filtrated with sanguineous matter. These glands were then cleared of 
all their surrounding tissue, and, an incision having been made into them, 
disc-shaped particles (each about the eighth of an inch in diameter) of the 
gland tissue (which was rather juicy) were cut out with sterile scissors 
for transference to culture tubes. With each particle, two agar, two 
glycerine agar, and two solid horse-serum tubes were inoculated, by 
rubbing the particle well over the slanting surface. The tubes were then 
capped and placed in the incubator at 37°C. Altogether from each 
guinea pig, 12 culture tubes were inoculated. The tubes were inspected 
from day to day for four weeks; but not a single one of them showed 
any growth; they all remained sterile. 


(b.) Two calves were next inoculated subcutaneously in the groin 
with a few drops of active calf vaccine lymph, each animal receiving the 
contents of three ordinary calf vaccine tubes. The inguinal glands of 
these calves on the inoculated side, were then watched from day to day. 
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Arr. B. No.4 On the sixth and seventh days they were for the first time to be just. 


Onthe Etiology felt; on the eighth day they were distinctly enlarged. At this date they — 
of Vaccinia; by were cut out, and cultures were made with their tissue on agar and — 
r. Klein. a ; 

on serum; but these media remained perfectly sterile, no growth of 


any kind appearing in them. 
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No. ae 
PRELIMINARY ReEporT on the CHEmMicaL ParHoLocy of acute 
Traumatic Treranus ; by Sipney Martin, M.D., F.R.C.P. 


I have in my previous reports ou Anthrax, on Infective Endocarditis, 
d on Diphtheria shown that the poisonous chemical substances found 
the blnod and tissues in these acute infective disorders, belong to two 
sses ; and that these poisons are in each instance formed by the 
nsformation of the proteid substances present in the body, ze, by a 
ocess of (iigestion. | 

The poisons of the two classes are :—- 


1. The digested proteids ; albumoses. 
2. The final products, some of which are acid bodies and some 
basic. 


As regards the physiological action of the albumoses, in the three 


seases so far examined they are fever producers, and moreover possess 
special action (in rabbits) on the heart, whereby the cardiac muscle 
dergoes fatty degeneration, the skeletal muscles being unaffected. 
e diphtheria aloumoses have, however, a further and special aetion in 
at they produce a paralysis due to a degeneration of the peripheral 
rves, sensory and motor; while in large doses they act on the spinal 
rd as a paralysing agent. ‘The final products, in infective endocarditis 
d in diphtheria, are acid bodies, aud they possess only a feeble toxic 
tion. But in anthrax the final product is a basic body which produces 
ma and is the chief agent by which death is caused. Tie final products 
e not, like the albumoses, to any great extent, if at all, fever producers. 


Tue CuEemicaAL PATHOLOGY OF TETANUS. 


In my study of the chemical pathology of tetanus, I have proceeded 
-a manner similar to that observed in my investigation of Diphtheria, 
z., by making, first of all, a chemical examination of the tissues of 
itients dead of the disease. In the present report I confine myself to 
: results obtained in this sense, reserving the examination of the chemical 
bstances produced by the bacillus of tetanus in artificial culture for 
future report. 

Acute trautatic tetanus is a disease in which, following a wound or 
jury, there arises a series of symptoms which are quite characteristic, 
z., fever and recurring convulsions. 

‘The wound may be a penetrating one, and may contain a foreign body 
sible to the naked eye, such as a splinter of wood; or the injury may 
a compound fracture of a limb, or even a mere abrasion, In some 
stances no wound is discoverable. 

‘The wound is the seat of inoculation of the disease, and its examination 
lemically presents great difficulties. In cases where it is simply an 
rasion which has already been treated surgically, no chemical examination 
ould be of service. In one such case I have tested the infectivity of the 
ound by inoculating material from it into rodents; but no effect was 
‘oduced. In cases of tetanus following a penetrating wound, from 
hich there is found exuding a small quantity of ichorous pus, the 
fectivity of the wound has been tested by various observers ; but I 
ive not been fortunate enough to obtain sufficient of this pus for 
iemical examination. ‘The study of the chemical pathology of tetanus 
somewhat hampered by these difficulties, inasmuch as it is possible 


E 82300. td 





App. B. No. 5. 
On the Chemical 
Pathology of 
acute Traumatic 
Tetanus; by Dr. 
Sidney Martin, 


Arp. B. No.5. that the examination of the local lesion would, if practicable, yield as — 


On the Chemical 
Pathology ot _ 
acute Traumatic 


Tetanus; by Dr. 


Sidney Martin. 


‘T'wo were penetrating wounds of the soft tissues: in one, of the sole of — 
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interesting results as in the case of the diphtheritic membrane. E 
Subsequent to infliction of the wound there occurs, in tetanus, a period of — 
incubation, after which there is onset of spasm of the muscles, face, jaw, — 
limb, and trunk muscles, along with a rise in body temperature. The — 
recurring spasms need no description here; they are slight at first and 
become more intense, lasting till death. The fever lasts throughout the — 
illness; it may rise higher, or may fall, just before death. 3 
‘The higher cerebral centres are not affected, and the chief influence of 
the poison is exerted on the motor nerve cells, 4 
One other symptom is frequently noticed, more especially towards the © 
end of the disease, viz., increased rapidity of the cardiac beat, indicating ~ 
cardiac failure. his symptom may partly be ascribed to the severity — 
of the muscular spasms; but not wholly, since cardiac’ failure in’ an~ 
infective disease is one of the effects of the action of the poisons 
producing it. hi. | i ron heer | : ¥ 
The tissues of the body that I selected for examination in tetanus were — 
the blood, the spleen, and the spinal cord.. The blood must, if there 
be a chemical poison peculiar to this disease, be the means of its trans-— 
mission through the body. The spleen was selected for examination — 
owing to the fact that in diphtheria, where this organ is not enlarged, it 
is the chief repository of the chemical poisons that characterise that — 
malady ; and it was thought that asimilar condition of things might exist _ 
in tetanus. The spinal cord was examined chemically, for the reason that — 
in tetanus the poison appears to select the motor nerve cells for its 
specific action, just as strychnine does; and it seemed, therefore, quite — 
possible, indeed ‘probable, that part of the tetanic poison might after 
death be present in the spinal cord, a ea as — 


Cases OF TETANUS EXAMINED. - 


The cases of tetanus examined were obtained during the last three 
years (1891--1894) at the Middlesex, St. Thomas’s, St..Mary’s, Great — 
Northern, and University College Hospitals.* They were seven in all, 
and they presented some variety as to their symptoms during life. , . ~ 

Nature of Injury.—Six of the cases showed a seat of injury at. 
which the tetanus poison might have entered. Two were cases of © 
compound fracture (Cases II. and VIJ.); in one, fracture of a meta 
tarsal bone caused by a pickaxe, in the other, fracture of the forearm. — 


the foot by a nail; in the other, of the back of the right thigh near the © 
gluteal region, by an iron spike, a piece of the trousers being driven in ~ 
(Cases I. and [V.). In two there was a superficial wound or abrasion: — 
in one, a wound of the scalp caused by striking the head against the 
cutb of the pavement; in the other, an abrasion of the shin of the right 
leg (Cases III. and V.). In one only of the seven cases was there | 
no wound, fracture, or abrasion discoverable during life or after 
death (Case VI.). The man in question fell with a sack of flour on | 
to his right side; but there was no lesion... Some acne pustules found 
on the chest were suggested as possible seats of inoculation, but this . 
can only be considered as mere surmise. It is. quite. possible, that. 
the infection took place in this case by way of one of the mucous / 
membranes (the nasal, buccal, or pharyngeal), and was. conyeyed in the - 
dust raised by the heavy fall of this big man with a sack of flour. The, 











* I wish to express my indebtedness to the kindness of.,Mr,.;A..Q. Sileock, 
Dr. W. Edmunds, and Dr. Galloway for sending me specimens from cases of 
tetanus. an 
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case is to be regarded as one of those described as idiopathic, 7.e., as 
occurring without any open wound. 


Period elapsing between the Injury and the Onset of Symptoms.— 
Cases of tetanus may be divided in this respect into two classes. In one 
the onset of symptoms occurs in the first week,—from the third to the 
seventh day ; in the other class it is delayed to the tenth day or later. 
In five of the cases observed (Cases I., IL., III, V., and VI.), the symp- 
toms appeared in the first week ; in one (Case VII.) on the ninth day, 
and in one (Case IV.) on the twelfth day. 


Symptoms observed.—-The symptoms observed were those seen in all 
severe cases of tetanus, viz., tonic and clonic spasms of the muscles ; 
slight at first, and gradually increasing in severity up to death. Fever 
was present in all, and tended towards hyperpyrexia in one case (V1.) for 
three days before death. As to Case IV., which differed from the others 
in so far that the onset was delayed until the twelfth day, there was 
only a moderate number of spasms, and rise of temperature only during 
the last two days of life; death occurred froin cardiac failure, which 
was evident during the last three days of life. In Case VIL. in which 
the onset of tetanic spasms was delayed until the ninth day, death was 
sudden. | 

The treatment of the wound in relation to the symptoms is important. 
In Case I. the wound was not excised, and at death it contained a small 
quantity of ichorous pus. In Cases I]. and LV. the wound was not 
excised, but. was treated antiseptically. In Case V. no special treatment 
of the abrasion was adopted. In Case III. the scalp wound was excised 
immediately on admission into the hospital for tetanus, seven days after 
the injury. The symptoms of the disease were, however, in. this case, 
as severe as in those with un-excised wounds, and, like them, the case 
ended fatally. This case is important, since it shows that in one week 
after the injury sufficient of the virus had entered the body from the 
local lesion to produce a fatal result. In Case VII., the surgical. treat- 
ment of the wound was successful, and in spite of the laceration of the 
parts no suppuration had occurred. 

The features of tetanus, which it is desired to emphasize from the 


point of view of this report are: the period of incubation; the. eradual 


onset of the disease; the gradual increase in severity of the muscular 
spasms; the irregular fever; and the tendency to death from cardiac 
failure. These facts suffice to indicate that acute traumatic tetanus is 
an infective disorder. The gradual onset of symptoms seems to imply, 
too, a gradual accumulation of poison in the body. ! 

Death occurred in five of the cases examined in from 7~10 days 
from the onset of tetanic symptoms: in two of the cases, in three days. 
The fatal result is to be ascribed, not to one cause but to several. 
- The continued tonic and clonic spasms lead to exhaustion, and to 
asphyxia through affection of the muscles of respiration. The. state 
of fever contributes also to the fatal result. The effect of the poison on 
the heart is one not usually recognised as a eause of death, though this ‘is 
probably a factor of great importance. | | 


The post-mortem examination of the cases examined showed no un- 
usual features. Besides the effects of asphyxia, as shown in cyanosis of 
the face and extremities, in sub-serous and occasionally sub-mucous 
ecchymoses, and in mechanical congestion of the liver, spleen, kidneys, 
and intestines, due to dilatation of the right side of the heart, no change 
in the organs or tissues was evident of a sort to account for death, 
The spinal cord of the two cases in which it was examined (Cases IT. 
and VII.) showed no naked-eye change. 
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acute Traumatic | 
Tetanus ; by Dr. Period Period 
Sidney Martin. elapsing elapsing 
Sex between Wetaveer. 
Patient. |and | Nature and Seat of Injury. |Injury and| Nature of Symptoms. Thike 
Age. onset of pede a 
Tetanic Death 
Symptoms. rf 
Case I. - | M. | Penetrating wound (1 inch 7 days | Increasing severity of | 10 days. 
28 deep) of the sole of left spasms during last 3} 
foot, caused by a nail. days of life. 
Some suppuration of 
wound, 
Case II. | M. | Compound fracture of first | 3days | No unusual symptoms - | 12 days.. 


42 metatarsal bone of right 
foot, caused by blow of 


pickaxe. 
Case III. | M. | Sealp wound, caused by |} 6days. | Continuous spasms during | 16 days.. 
12 striking head on curb of last 9 days of life. Ex- 
footpath in street. cision of wound 9 days 


_ before death, 
Oase IV. | M. | Wound of posterior part of | 12 days | Moderate number of | 19 days. 


9 right thigh, through sit- spasms. Cardiac failure 
ting down on an iron last’ three days of life. 
spike. Piece of trowsers Fever last 2 days of life. 
driven in. 
Case V. - | M. | Abrasion of skin of right | 24hours | Trismus. Severe spasms | 8 days. 
43 shin, near tubercle of left last2 days of life. Gra- 
tibia, caused while going dual rise of temperature 
up the ladder of a dust to death. 
cart. 
Case VI. | M. | Patient stumbled while 3 days Spasms increasing in num-j} 12 days. 
26 carrying a sack of flour ber and severity. High 
upstairs. Fell on right fever, especially last 3 
side of chest. No wound days of life. Treated 
or abrasion of skin. Four with large doses of 
pustules of acne on chest. physostigma. 
Case VII.{ M.| Paving stone fell on left | 9days. | Wound treated antisepti- | 12 days. 
(adt)} arm. Dislocation of ulna, cally. No suppuration. 
compound fracture of Some fever up to 8th day 
radius. after injury ; then a fall 


of temperature which 
rose again at death. 








METHOD OF INVESTIGATION. 


The method of investigaticn adopted was practically the same as 
that previously employed in the chemical examination of the tissues 
in diphtheria and other diseases. It is based on two principles. First, 
by treatment of the fresh tissue with alcohol until the ordinary pro- 
teids of the tissue, e.g., the globulin and albumin are coagulated ; so as 
to allow the soluble bodies, such as the albumoses and the non-proteid 
substances, to be extracted in a form readily manipulated. Secondly, — 
employment, during the whole course of preparation of the poisonous — 
products, of none but neutral and inactive reagents, viz., alcohol, ether, 
chloroform, and distilled water. It is clear that thisis an important point. 
In the investigation of a tissue containing substances of an unknown 
chemical nature, it is absolutely necessary to employ reagents which are 
unlikely to modify them to any appreciable extent. It has been too readily — 
assumed that the poisons present in disease, infectious disease more — 
particularly, are of an alkaloidal nature, z.e., are bases capable of com- 
bining with acids. The substances under consideration are, however, © 
unstable, like many of the first. products of the metamorphosis cf 
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proteids. If, therefore, an acid medium be used to extract the tissues, 
it is quite possible that the poisonous bodies present would be decom- 
posed, especially since the filtered acid extract has to be concentrated, 
thus increasing the degree of acidity. These remarks apply only to the 
examination of the tissues in disease the poisonous substances of which 
are unknown. If a base is known to be present, there is no objection 
to extracting it by means of solutions of mineral acids. 


he exact manipulation employed may be deseribed as follows :— 


Extraction of Poisonous Bodies from the Blood and Spleen. 
—The tissue must remain under the alcohol until all its ordinary 
proteids are coagulated. This takes a varying time, but is accom- 
plished in 2 to 3 days if a sufficiency of alcohol (short of a large excess) 
be used. Aa regards the spleen, after washing the organ, the capsule 
may be stripped off with forceps and the splenic pulp squeezed out with 
the fingers into absolute alcohol. In this way the soft pulp is separated. 
from the fibrous tissue. If this pulp, along with the alcohol, is placed in a 
stoppered bottle and well shaken, the proteids are completely coagulated 
in 48 hours, and the process of extraction may be began. This process 
is the same for all the tissues. 

The alcoholic mixture thus obtained is filtered, and the yellow filtrate 
constitutes the alcoholic watery extract, which contains albumoses and 
other bodies with mineral salts. The residue on the filter is then 
extracted for 24 hours with distilled water, and afterwards squeezed dry 
through muslin and filtered. ‘This is chiefly a watery extract. The two 
extracts are next mixed together and evaporated to dryness at below 
40° C. in vacuo by means of a vacuum pump and a Liebig’s condenser. 

The dried residue is now treated in the evaporation flask with pure 
sulphuric ether, which dissolves out certain substances, leaving a copious 
residue. The ether and residue are poured out of the flask into a beaked 
glass dish, and the residue allowed to settle. ‘This residue consists of a 
brown amorphous mass and of a whitish floeculent mass, both of which 
settle readily. The ether is poured off and filtered ; it is of a yellowish 
colour. This is the impure ether extract. 

The part left undissolved by the ether is now extracted with absolute 
alcohol until nothing more dissolves ; the alcohol is poured off and 
filtered. This is the alcoholic extract. 

The part remaining undissolved by the alcohel consists partly of 
mineral salts and partly of albumoses. In some cases, by treating this 
residue gently with distilled water, the albumoses enter first into solution, 
leaving most of the mineral salts behind. The yellow solution of 
albumoses thus obtained, is thrown into a large excess of absolute 
alcohol and precipitated. 

The separation of the original extract of the tissues into an ether 
extract, an alcoholic extract, and albumoses, is readily performed by the 
above processes, which do not take more than four or five days. The 
erude extracts thus obtained have now to be purified. 

The albumoses are readily purified. Precipitated in the form 
mentioned, they may have clinging to them some of the bodies soluble 
in ether and alcohol. ‘These are removed in great part by allowing the 
albumose precipitate to stand under alcohol for a week or longer. After- 
wards the alcohol is poured off, the albumose precipitate is then dissolved 
in a small quantity of sterile distilled water and re-precipitated by alcohol. 
After this second precipitate has settled (in 1-2 days) the alcohol is 
again poured off and the albumoses thrown on to a filter and well 
washed with absolute alcohol, ether, and chloroform. They are then 
removed from the filter by a sterile knife, placed in @ glass dish and 
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dried tm vacuo over sulphuric acid. ‘This final product contains no — 
substance soluble in alcohol, ether, or chloroform. It consists of — 
albumoses mixed with some mineral salts. It is next to impossible to. 
get rid of all the salts by means of this method, and dialysis of the 
small quantities of albumoses obtained has only resulted in losing most 
of the substance. The product may, however, be considered ag 
physiologically, although not chemically, pure; for I have used the — 
dialysed albumoses obtained from the tissucs both of tetanus and of 
diphtheria, and found them not to differ, as regards physiological action, — 
from the undialysed aibumoses prepared by the method above described. _ 


The ether and alcoholic extracts obtained in the manner described 
are divisible into two. parts, ¢.e., there is one part insoluble in ether and 
the other soluble; both being soluble in absolute alcohol. The ether 
extract is purified by evaporating off the ether at a temperature below 
40° C., and treating the residue with ether and filtering; and this process — 
is repeated until the residue is completely soluble in ether. This is the | 
pure ether extract. 


The alcoholic extract is purified by concentration at a temperature 
below 40° C, to small bulk, and*by precipitation with a large excess of 
ether. This precipitate, which is yellowish and amorphous, is allowed 
to settle, and after the supernatant liquid has been poured off, is treated 
with alcohol, filtered, and again precipitated by ether. The process is 4 
repeated until the precipitate is completely soluble in alcohol: This | 
is the pure alcoholic extract. 


It is evident that this is only a commencement as regards an accurate 
chemical examination of these non-proteid toxic substances. But by 
the method described the degree of toxicity displayed by the several — 
extracts may be judged of. I have, in investigating this series of cases. 
of tetanus, considered each vase apart, in order to determine the amount. 


of poison present, and its relation to the fatal effect produced and to 


the symptoms observed during life. This is essential from the patho- 
logical point of view, but it necessarily gives in each instance such 
small quantities of the substances that an extended chemical investigation 
is impossible. In investigation of the changes brought about in in- 
fective diseases such as are now under consideration, the first thing to 
be determined is the toxicity of the substances separated, 7.e., to investi- 
gate their physiological action ; after this has been done an extended 
chemical examination of them may be usefully undertaken. . 


Method of Examination. of the Spinal Cord.—The spinal cord was 
treated in a somewhat different manner to the spleen and the blood, 
Obtained a few hours after death, enclosed in its membranes, it was split: 


down the middle with a ‘sterile knife and the substance scraped away in 


small masses and placed directly into a mixture of sulphuric ether and 
alcohol, ; ‘The masses were well shaken with the liquid, which dissolved 
nearly all the substance, leaving shreds of the connective tissue elements 


of the .cord. and some white granular matter, which, with the ether- 


alcohol extract, was removed from the connective tissue by decantation. — 
This. white matter consisted of some proteids and mineral salts. The — 
extract was evaporated to dryness, extracted with ether, and a pure — 
ether. extract obtained. The part insoluble in ether was dissolved in . 
alcohol, filtered, and precipitated by ether. The cord was thus separated — 

into an ether extract, an alcoholic extract and a very small amount of — 
proteid, not albumose...'This is a erude chemical manipulation of the — 
nervous tissue of the cord, but it suffices to separate the elements with 

a view to testing their physiological action. t cami! bovodees 
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Resvutts of the CuemicAL EXAMINATION of the TissuES in App, B. No. 5. 
TETANUS. On the Chemical 
Pathology of 


The blood, the spleen, and the spinal cord: were, as .has been said, acute Traumatic _ 
chemically examined by the methods above deseribed Sees the 
. mt . Sidney Martin, 
From the blood and spleen were obtained albumoses, and acid organic 
bodies in the ether and alcoholic extracts. 
The final state in which the albwmoses. were obtained was in, the form 
of a light white powder, completely soluble in water, and leaving a small 
‘quantity of ash on incineration. ; 
~The watery solution of this powder was yellowish, and gave the 
following reactions :— | 


1. Nearly neutral; if anything, slightly alkaline to delicate Jitmus 
paper. 

2. No precipitate as a rule with nitric acid; one specimen only 

- (from Case 1.) gave a doubtful precipitate. There was a well- 
marked xanthoproteic reaction. 

3. A well-marked biuret reaction with a trace of copper sulphate and 
an excess of potash. | 

4. A flocculent and amorphous precipitate with neutral ammonium 
sulphate ((NH,), SO,), which precipitated all the proteid in 
solution. 

These reactions show that the powder as obtained. from the tissues 

consisted almest solely of deutero-albumose. 


The ether extract is yellowish and amorphous, and not completely 
soluble in distilled water. ‘The clear part of the mixture is yellow in 
colour and strongly acid; the insoluble part consists chiefly of fatty - 
matter. All that can be at present said of the ether extract is that, 
besides fat, it contains strongly acid organic substances. 


The alcoholic extract is almost completely soluble in distilled water. 

It is, like the ether extract, strongly acid, and is precipitated from an 

“alcoholic solution by ether, in the form of small globules which rus 

“together into larger globules, and which dry in the form of a yellow. 
amorphous mass, 


The amount of these products obtained from the individual cases is 
shown in the following table :— . ore 








Amount of Products obtained, in Grammes. 





~ Tissne examined. { 








Albumoses. ene Ee Ether Extract.. 
Case I., blood - - 1°597 0°148 Not estimated, 
Case II., spleen - 0°102 0:077 0° 222 
Case III. and IV., spleen 0°184 0°328 0°286 
Case V., blood = © a 0:124 0°341 0:140 
_ spleen - - 0° 268 ae 0°617 
Case VI., spleen - 1°930 =. — 
0°322 Not estimated Not estimated. 


Case VII., spleen - 


The amounts of albumoses, of alcoholic, and of ether extracts obtained 
from the blood and spleen of these cases of tetanus. tend, as is seen from 
the table, to'vary. But it needs to be pointed out that in all the. cases 
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examined, the same kind of substances were obtained : always a certain 
quantity of albumoses, as well of the acid bodies insoluble in ether and 
soluble in ether. Although it cannot be said that the alcoholic and 
ether extracts are simple substances, yet they contain material foreign to 
the healthy body, and they are signs, with the presence of the albumoses, 
of bacterial action. | 


A very large quantity of albumoses was obtained from the spleen of — 
Case VI. ‘This was the case in which there was no external wound or 


other local lesion. It is quite possible that some cases of tetanus are 


examples of a mixed infection, at any rate in the earlier part of the 
illness ; and it is also possible as regards the case under consideration 
that the infection was by way of the mucous membranes. 


PuysroLocicaL Action of the SuBsTaNCEs obtained from the BLoop 
and SPLEEN in TETANUS.* 


The physiological action of the substances obtained from the blood 
and spleen in tetanus was examined in a manner similar to that adopted 
in the diseases I have previously investigated. 


Their effect on the temperature was determined in rabbits, which are 
animals susceptible to the tetanus poison; and their general effects on 
the body were observed in both rabbits and in mice. 


The precautions taken with regard to the rabbits made use of, were 
the same as those described in my Report on Diphtheriaf ; i.c., the animals 
were isolated for some days before experiment, in order to investigate 
their body weight and temperature. 


(a.) Physiological Effect of the Albumoses obtained from the Blood 
and Spleen. 


The physiological action of the albumoses was tested by means of 
intra-venous injection of them into rabbits, in single and in multiple 
doses at varying intervals. | 


Lffect of a Single Large Dose.—There was injected into the mar- 
ginal vein of the ear of arabbit weighing 1,150 grammes, 0 1645 gramme 
of the albumoses obtained from the blood of Case I. As shown by the 
subjoined chart (I.), the initial effect was a slight fall of body temperature : 
following this, the temperature rose to normal, but was irregular for 
the rest of the day. On the following day, the animal had lost 200 
grammes in weight; and it continued gradualiy to lose weight until 
death on the twenty-first day of experiment, its weight at that time 
being only 650 grammes. Beyond the wasting there was no marked 
feature observed at the post-mortem examination. Cultivations were 
made on gelatine and agar from the blood and spleen of this animal. 
One agar tube inoculated with the blood showed a growth of a yellow 
micro-organism : the other tubes showed no growth at all. The growth 
in the agar tube was probably a contamination from the air. The — 
great wasting produced in this experiment was not shown in the 
succeeding experiments with multiple doses of the albumoses. 


a 


* The physiological action of the substances obtained from the spinal cord will 
be discussed in the next report. . hae 
t Report of the Medical Officer of the Local Government Board, 1891. 
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It is noticeable that in none of these three experiments was there an 
appreciable loss of body weight of the animal. Indeed, beyond the degree 
of fever which is shown in the charts, there were no symptoms observed. 
There were no tonie or clonic spasms of muscles, no variation in the 
knee-jerks, and no diarrhea. These results are in marked contrast to 
those obtained with the albumoses of diphtheria, which without fail, in 
multiple doses, produce wasting and a generalised paralysis. The 
action therefore of the tetanus albumoses is similar to that of the 
albumoses found in anthrax and in infective endocarditis ; viz., they are 
simply fever producers. 


(6.) Physiological Action of the Non-proteid Organic Substances 
separated from the Blood and Spleen. 


It has been previously stated that these bodies were divided into two 
classes; one insoluble in ether, and precipitated from its solution in 
alcohol by ether, and called the alcoholic extract, or the ether precipi- 
tate ; the other soluble in ether, but also soluble in alcohol, called the 
ether extract. Both these classes of substances are, as separated, 
strongly acid, and, pending investigation of their chemical nature, 
which so far has been impossible owing to the small quantities. obtained, 
they will be referred to as the ether precipitate and the ether extract. 


Action of the Ether Precipitate—The effect on the body temperature 


of rabbits of intra-venous injection of the ether precipitate (alcoholic 


extract) isa very slightone. In the experiments on rabbits illustrated 
in the two following charts, it is seen that a dose of 0°135 gramme per 
kilo. of body weight caused no rise of temperature, although there was 
a slight rise when a much larger dose (0°3 gramme) was given; a rise, 
however, which is not nearly so well-marked as with a much smaller 
dose of the albumoses. . ; 


Cuart III. (a.) 


RaBsBitT weighing 1,000 grammes, intra-venously injected in two doses, 
0.072 and 0:063 gramme respectively, with ether precipitaté from the 
blood of Case No. VIL. Dose per kilo. body weight, 0:135. gramme.— 
No fever or other symptoms. 





I. Time of injection. 
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Physiological Action of the Ether Extract.—This, as previously 
stated, is not completely soluble in water. When treated with water 
it forms a turbid mixture separating into two parts, a moderate amount 
of yellowish amorphous matter and an opalescent yellowish and very 
acid fluid. It was found practically impossible to secure a clear liquid 
for injection, owing to the small quantities of the extract obtainable. 
As clear a soluticn as possible was obtained for intra-venous injection, in 
order to avoid any possible effects of embolism. Moreover, the experi- 
ments on rabbits by intra-venous injection of this extract were con- 
trasted with the results of subcutaneous inoculations of it in mice. 

The experiments with the ether extract now to be recorded I do not 
consider as final, since evidently an impure substance was used for 
these injections, namely, material containing fatty as well as acid 
bodies. The results are, however, significant, and serve as a basis for 
future investigation. 

The effect on the body temperature cf rabbits of the intra-venous 
injection of the ether extract is very slight, as shown in the accompany- 
ing chart. ‘The ether extract in this case was prepared from the blood 


of Case V.: 


Cuarr LV. 


Rassit weighing 940 grammes, intra-venously injected on three 
separate occasions, 15, 20, and 5 minims respectively, with a turbid 
solution (or suspension) in water of ether extract from the blood of 
Case No. V. Total dose injected 0:105 gramme, equivalent to 0°11 
gramme per kilo. body weight of animal.—Slight rise of temperature ; 
no other symptoms. 
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I. Time of injection. 


In this animal no symptoms were produced by this injection of 
0:105 gramme of the extract. 

In another rabbit, however, weighing 1,050 grammes, 0-143 gramme 
of the ether extract (from spleen of Cases I1I. and IV.) mixed with 
10 minims of water was injected into the marginal vein of the ear, with 
very definite effect. The animal made a few vigorous convulsive move- 
ments with the limbs, lay still, and died in a few seconds, death being 
preceded by gasping. A post-mortem examination was made 40 minutes 
after death, and nothing abnormal was found; there was no evidence 
of embolism, and there was a small clot in the right ventricle. 

A second experiment was performed with the same ether extract from 
Cases III. and IV. Thus :— ; , 

A rabbit, weighing 1,000 grammes, received intra-venously 0-0715 
gramme of the ether extract mixed with 5 minims of water. No 
symptoms occurred in 55 minutes after the injection, so a second 
similar dose was given also intra-venously. The total dose was, therefore, 
0°143 gramme, the same that the other animul had received. A few 
seconds after the second injection convulsive movements of the body 
appeared. There were clonic spasms~-of-the leg;-rolling movements of 
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Apr. B.No.5. the body to the right and to the left; and retraction of the head with a 
On the Chane tendency to opisthotonos. The spasms were not continuous and were 
Fathorey of .. induced by pinching the foot or tail. This tetanic condition lasted — 
Tetanus; by Dr. about one minute, after which there was no response to stimulus. The 
Sidney Martin. snimal was quite quiet for 15 minutes, during which time the 
breathing was very irregular, sometimes slow and laboured, sometimes 
rapid. A slight return of voluntary movement occurred in 15 minutes 
after the second injection, and in 20 minutes the animal could jump. 
Tn 40 minutes complete recovery had taken place ; the movements of the _ 
animal were now normal, and there was no paralysis of any part. No 
further symptoms were noticed in this rabbit during four months, _ 
There can be little doubt that in these two instances there was seen the 
effect of a poison acting on the central neryous system and producing 
muscular spasms, rapid elimination of the poison leading in the second 
case to rapid recovery. . 
As regards the effect of the ether extract on mice.—A mouse, weighing 
21 grammes, received under the skin of the back 0:0444 gramme of 
ether extract (from spleen of Case V.) in 0°2 c.c. of water. Symptoms 
appeared in about 10 minutes and were shown by irregular breathing, at 
times hurried and at times laboured, and aruffling of the fur. This lasted 
for nearly two hours, during which period touching the animal produced 
general spasm of the muscles. The animal became very weak, and it 
died during the night. The post-mortem examination revealed no 
naked-eye change in the organs. 
A second mouse, weighing 26 grammes, received subcutaneously 
0-111 gramme of ether extract (from spleen of Case II.). It showed — 
the same symptoms as the first mouse, with the exception that no spasms 
were produced by touching or pinching. The animal was weak but 
recovered the next day. | 
Another experiment was performed on mice with the ether extract 
from the spleen of Case V. The amount given was not weighed, but 
a small quantity was subcutaneously injected into two of these animals. 
Both were affected in from half-an-hour to an hour after the injection ; 
they became very weak but showed no spasms of muscles while under 
observation. ‘They both died during the night, and the only feature of 
the post-mortem was the well-marked rigor mortis; both animals 
showed well-marked curvation of the back and the tail was extended. 
The animal which received the largest dose showed a greater curvation 
of the back than the other. 
It is quite clear, therefore, that the chief toxie substance (or sub- 
stances) in the tissues in tetanus is contained in the ether extract. 
The ether precipitate is, even in large doses, not toxic. The ether 
extract as obtained is evidently a mixture; but it contains a body (or 
bodies) which is toxic, and which produces either tetanic spasms of the 
muscles generally, or a general weakness ending in death. The 
separation of these toxic substances is now occupying my attention: | ~ 


(GENERAL CONCLUSIONS, 
As far as the investigation has proceeded, the results show :-— 


1. That in all cases of traumatic tetanus, there are present, in the 
spleen and in the blood, the products of bacterial action, viz., 
albumeses and certain acid organic bodies. | = 

2. That to the albumoses must be ascribed the production.of the fever _ 
of tetanus; they produce no tetanic convulsions, _ os 

3. That the ether extract contains the substances which are the — 
direct excitants of the muscular spasms in tetanus, i 
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No. 6. 


A Note on Inrituenza CoLps; by EpmMunp Cautiey, M.D. 


In view of the fact that a definite microbe is associated with Epidemic App. B. No. 6. 
Influenza, and of the cireumstance that, clinically, it is not always on aa 
possible to distinguish true Influenza from severe “cold,” the question Cone oe 
has arisen whether in ordinary “cold” (febrile nasal and naso- 
pharyngeal catarrh, extending frequently to the bronchi) the Influenza 
microbe is or is not present in the secretions of the implicated mucous 
membrane. Accordingly I have made: bacteriological examination of 
the nasal secretion of individuals thus affected. 

It is a well-established fact that some of these cases of nasal and. naso- 
pharyngeal eatarrh are distinctly infectious; so much so, that when one 
member of a household is affected every other person, living in the 
same house, is apt to take the disease in similar or in modified form. 
This being the case, it is reasonable to infer that the fons et origo 
mali is some kind of micro-organism. But it by no means follows that 
the same micro-organism is the cause in every series of cases. 

As bacteria are constantly present in the air, they are of necessity 
ceposited on the moist nasal mucous membrane during inspiration. In 
culture experiments by Von Besser, by Wright (New York Medical 
Journal,, July 1889), and by others, a variety of bacteria and cocci were 
frequently obtained from normal nasal secretion. 

Von Besser (Beitrage zur Path. Anat. Bd. VI., pp. 846 eé seq., and 
Centralb. fiir Bacteriol, vol. V., No. 21, 1889) examined such normal 
secretion in’ 81 cases, and he found micrococeus liquefaciens albus 
in 22; staphylococcus pyogenes aureus in 14; bacillus striatus albus 
in 10; streptococcus pyogenes in 7; micrococcus albus in 9; micrococeus 
flavus liquefaciens in 3; Friedlander’s bacillus in 2; and diplococcus 
pneumonie in 3. In 11 cases no organisms were obtained by cultivation. 

Paulsen (Centralb. fiir Bacteriol. Bd. viij., 1890, p. 344) examined 
38 such cases making 64 cultures from them, with the following 
results :-— 

11 culture tubes remained sterile. 


1Qourd, 4, contained 10 colonies or less. 

16 B! Si 53 100 colonies or less. 

12 So BH 5 more than 100 colonies. 
6 ) Fy 45 an uncountable number. 


He found that cocci were more numerous than bacilli; that many 
liquefying cocci were present ; but that none were absolutely identical 
with pus cocci. In eight cases a “ sulphur yellow coccus ” in tetrads 
was present. 

On the other hand in acute nasal catarrh Paulsen found staphylococcus 
pyogenes aureus in seven cases out of 24, and E. Fraukel in two out. of 
four. Various other organisms have been found, and described by 
different observers, in the nasal secretion of acute catarrh, Hajek 
{Berliner Klin. Wochenschr. 1888, No, 33) described a microceccus 
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nasalis and a diplococcus coryz#. Klamann (Allgmeine Medizin. 
Central Zeitung, 1885, pp. 1344-1347) deseribes a micrococcus foetidus 
and diplococcus fluorescens foetidus in cases of ozcena. In similar cases 
Hajek. (Miinchener med. Wochenschr, 1887, No. 47) found the bacillus 
foetidus ozcene, and Riemann (Inaug. Diss., Wiirzburg, 1887) described 
the bacillus smarajdinus foetidus. 


It is, therefore, evident that numerous organisms are present in nasal 


secretion, both in healthy and diseased conditions. 


Passing now to my own observations, the clinical features of the cases 


examined consisted of febrile attack of varying severity, with congestion 
of the nasal mucous membrane. The congestion generally extended to 
the mucous membrane of the sinuses in connexion with the nose; often 
it extended to the posterior nares and pharynx. As a result of the 
congestion and of the consequent obstruction, there was often a feeling of 
stuffiness with frontal headache. A variable degree of lassitude and 


general malaise was present. At first the nasal secretion was absent or - 


scanty and viscid ; in two or three days it became more profuse and 
mucoid in character ; later on it was muco-purulent. Duration of attack 
varied from a week to a fortnight. 

Several difficulties were encountered in investigating the bacteriology 
of these cases. 

First and chief was the difficulty of getting into relation with the 
sufferer in the early stages of his attack ; ata time that is when the 
affection though not long established was affording sufficient nasal 
discharge for the purpose of making cultivations. Men rarely come 
under treatment for such attacks. : 

Secondly, in the later stages of the disease, when the nasal discharge 
is muco-purulent, many organisms of secondary importance are 
present. 

Thirdly, the nasal mucous membrane, even when healthy, contains 


numerous micro-organisms ; and these are likely to be still present when 


acute catarrh begins. | 

Ten cases have been examined by me in the following manner, at 
periods varying from one to five days from the onset of the symptoms. 
In each instance the nasal secretion was blown from the nostril of the 
patient into a sterilised watch glass, and a trace of the material was 
rubbed over the surface of agar-agar and gelatine plates. Subcultures 
on various media were then made from any colonies appearing in the plate 
cultures. pes 

The most typical case examined, and one which presented the least 
liability to error, is the following :—- 


Case I, Male, 34.—“Cold” commenced on September 29th, with 
much sneezing and with a little febrile disturbance. It was worse the 
next day and the catarrh bad by then, extended baek into the naso- 
pharynx. ‘Total duration, one week. 

Cultures were made from the nasal secretion, scanty though it was, on 


the first and second days of the attack. As regards the first day 


material: -An agar-agar plate at 37° C. showed in 24 hours between 
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70,.and, 80.small round,white colonies.. Two. days. later:the. langer, of APP. B. No.6. 
these colonies, were rounded, with. a well -defined border, and: hada Qn Influenza 


tinge and paler peripheral portion. | | 

» Subeultures.made .on. gelatine showed, in 24 hours, a scanty) growth 
of minute whitish round colonies along: ihe line. of: inoculation. The 
growth resembled that of a streptococcus. Gradually the colonies 
enlarged and became white. Liquefaction of the gelatine began in 
seven days and increased very slowly, the gelatine not being completely 
liquefied until the end of three weeks. 

Subculture on agar-agar at 87° C. showed, in 24 hours, a thick white 
raised growth with moderate deposit in the condensation fluid. 

Broth at 37° C. became turbid throughout at the end of two days 
and contained a moderate deposit. This deposit remained scanty and 
became rather tenacious. Sp a teiahiagbeay : 

Microscopically, the’ microbe was found to be a small non-mobile 
staphylococcus. sae aa 

The plate cultures made on the second day of the illness yielded 
colonies of the same organism in even greater profusion. In addition 
there were five colonies of moulds and one of staphylococcus albus. 

In the particular case, therefore, the only organism obtained by 
culture, which could be thought of as perhaps the cause of the attack, 
was a staphylococcus with a fairly characteristic growth on gelatine. 


But there are three objections which may be urged against it being 
the causal factor. 


Firstly, It was not obtained by culture, except doubtfully in one, in | 


the other nine cases examined. | 

Secondly, a staphylococcus apparently identical in its cultural and 
microscopical characters is sometimes obtained as a skin con- 
tamination. 

Thirdly, free inoculation with the microbe of the nasal passages of an 
adult male, twice repeated, produced no result. 


Case II.—The only other case in which the nasal secretion of acute 
catarrh contained any organism in anything like pure culture, was that 
of a man aged 27. Nasal secretion was obtained on the 4th day of his 
attack, and consisted of a profuse mucoid discharge with a little 
muco-pus. 

A microbe in almost pure culture was obtained on an agar-agar plate 
at 37° C. It consisted of small whitish colonies, with darker centre and 
irregular crenate edges. On gelatine subcultures minute round whitish 
isolated colonies were formed in 24 hours along the line of inoculation. 
On subculture on agar-agar at 37° C., the colonies presented the same 
appearances as in the original culture but were rather smaller, 

Microscopically, the organism proved a streptococcus. 

Three colonies of a small staphylococcus were also obtained from this 
case. Its cultural characters were similar to those of the staphylococcus 
in Case I.; but it differed in that it grew more freely in broth and 
liquefied gelatine more rapidly. 


E 82300. K K 


_ z . , Colds; by Dri” - 
distinct, yellowish, tinge, The smaller, colonies. had :also a yellowish ¢ 7 


autiley. 
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As regards the other eight cases of catarrh examined by me, the results 
were practically negative. They were all examined at a period of three 
to five days from the onset of the “cold,” and in each case the discharge 
consisted of mucus and a little muco-pus. I give the results of one 
as illustrative of the series, and as showing how many and how 
various were the organisms obtained. 


Case III.--Male 28.—History of coryza for three days: much running 
from the nose and feverishness. The discharge consisted of mucus and 
a little muco-pus. 

Gelatine Plate yielded :— 

1. Seven colonies of aspergillus and penicillium. 

2. Two moulds forming a brown growth on gelatine and not 
liquefying that medium. 

3. One colony of sarcina lutea. 

4, Four colonies of staphylococcus growing feebly on gelatine but 
not liquefying it. 

Agar-agar Plate at 37° C. yielded :— 

1. Two moulds. 
2. Three colonies of staphylococcus aureus. 
3. Two colonies of sarcina lutea. 
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No. 7. 


The Micro-Oreanisms found in the Broncatat GLanps; by EpMunD App. B. No.7, 


Cautiey, M.D. On Micro- 
organisms found 


5 . ° z in the Bronchial 
AN important channel whereby micro-organisms can enter the Gianda; by 


system is the respiratory tract. The absorption of pathogenic micro- Dr. Cautley. 
organisms from the interior surface of the healthy respiratory tract is 
a well-established fact, since direct experiment has shown that inhala- 
tion of anthrax spores will produce systemic infection, and that inhala- 
tion of dried tubercular sputum will give rise to general tuberculosis. 
Infection by this means is unlikely to take place through the thick 
mucous membrane, if healthy, of the nasal passages, trachea, and bronchi ; 
¥ is much more likely to take place through the thin-walled air vesicles. 
With a view to ascertaining which of the numerous bacteria normally 
getting access to the respiratory tract are able to pass into the lymph 
stream, i.e., into the lymphatic glands, the following investigations 
have been carried out. 

With reference to tubercle bacilli, Pizzini (Rif. Med., Oct. 1891) 
has described the results of inoculations of guinea-pigs, made with 
material from the bronchial glands of a number of persons who had 
died from acute illnesses, or by accident. Although the glands had 
appeared microscopically, in every case, healthy, and though the body 
in no ease showed signs of tuberculosis, he obtained the following 
results :—Out of 30 cases examined, 11 (dead of cerebral hemorrhage, 
cardiac syncope, acute phosphorus poisoning, suicidal strangulation, 
suicidal gun-shot injury, fracture of the base of the skull, or by falls 
from scaffolding) had bronchial glands capable of infecting guinea-pigs 
with tuberculosis. And he argues that since 37 per cent. of these 
healthy persons, living in the open air and having no special dealings with 
phthisical patients, possessed bronchial glands which contained living 
infective tubercle bacilli, the tubercle bacillus is far more commonly 
distributed than is supposed. ‘These observations would have been of 
very much more value if microscopical examination of these persons’ 
bronchial glands had been made and had revealed the presence of the 
bacilli; considering the susceptibility of guinea-pigs to tuberculosis, 
the evidence hardly suffices to establish Pizzini’s contention. 

I myself have examined the bronchial glands in 25 cases.* In some 
of the 25, death was accidental or was due to acute disease ; in the others 
the fatal disease was rather more prolonged. 

The bronchial glands were obtained by me as soon as possible after 
death ; placed for a few seconds in a saturated solution of perchloride 
of mercury to destroy any surface contaminations; then dried with 
sterile filter paper, and opened by an incision with a sterilized knife. 
Three gelatine and three agar-agar cultivations were in each instance 





* As regards 20 of these cases (namely, all except Nos. 7, 12, 13, 18, and 19), 
examination of the Mesentric Glands was also undertaken, account of which will be 
found in the next succeeding paper of this volume. 
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incubated at a temperature of 22° C., and the latter at a temperature 
of 87°C. Four cover-glass preparations were also in each instance 
made from the gland juice, and microscopically examined for tubercle 
bacilli. Of these, two were dried in the flame and stained in Weigert’s 
methyl blue; the other two were, after drying, stained in hot 
carbol fuchsin, decolourised in 33 per cent. nitric acid, washed in tap 
water and in distilled water, and then counter-stained in methyl blue. 
In those instances where colonies developed on the culture media, 
sub-cultures were made on gelatine, agar-agar, and on various other 
media, and the microscopical and cultural characters of the several 
organisms thus obtained were duly examined. 

Case 1. Male, 6.—Diphtheria of fauces and larynx. Glands of 
medium size. No organisms found in cover-glass preparations. 


Case2. Male, 4.—-Laryngeal diphtheria. Glands small. Four pairs 
of small, stumpy bacilli found in one out of the four cover-glass 
preparations. | 

Case 3. Male, 2U.—Ruptured liver, due to a railway accident. 
Glands large.- A few diplococci found. 3 

Case 4. Male, 69.—Cerebral hemorrhage. Glands small. No. 
organisms. 

Case 5. Male, 4.—Otitis media and pyemia. Glands small, and 
contained no organisms. 

Case 6. Female, 5 months.—Marasmus. Glands of medium size. No 
organisms found, except one rod-shaped bacillus. 


Case 7. Male, 47.—Brought into hospital dead ; Angina. pectoris.. 
Glands large. No organisms. 


Case 8. Male,75.—Brought into hospital dead; Cerebral hzmor- 
rhage. Glands of moderate size. No organisms. | 

Case 9. Female, 25,—Hematemesis. Glands rather large. No 
organisms. ede 

Case 10. Male, 2.—Tubercular meningitis. Glands not enlarged, ' 
and contained no organisms. aad 


Case 11. Female, 23.—Morbus cordis. Glands a little large. One 


long rod seen in cover-glass preparation. | Y 
Case 12. Male, 14,—Accident; fractured skull. Glands of medium. 
size. No organisms. | 


Case 18. Male, 27.—Accident ; run over ahi a cart. Glands small, 
A few cocci found. 7 


organisms. 


Case 15. Male, 30. —Morbus condi Glands medium size. No: ; 


organisms, 


Case 14. Female, 6.-—Diphtheria e f lanynx. Glands. large. No.’ | 


— 
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In 10’ out of these 15 cases no organisms at all were found in the paige 
cover-glass preparations ; in two cases only a single bacillus was found ; 9 Mico. a 
in the other three a moderate number of microbes were seen. Jn none of thee Bronchial 


the 15 cases was a single colony developed on gelatine at a temperature Dr. cueiilens: 
of 20° C. or on agar-agar ‘at a temperature of 37° C. In other words, 
the bronchial glands, in 15 cases out of 25 examined, were 
sterile. It is especially ncteworthy, that some of the above specimens 
were from cases, such as diphtheria and pyzmia, in which it would not 
haye, been surprising had their: bronchial glands . contained many 
organisms. | 

Case 16. Female, 40.—Pernicious anemia. Glands of medium size. 
No organisms found in cover-glass preparations. 

Agar-agar cultures yielded no growth. On one of the gelatine 
cultures a single minute transparent colony developed. Sub-cultures 
were nade from this, as follows :— | 

Gelatine.—In 24 hours, numerous minute colonies. 

Agar-agar.—In 24 hours, minute colonies on the surface, and scanty 
deposit in the condensation fluid. 

Broth.—At 37° C. became turbid, and a scanty deposit settled. 

Microscopically, the organism growing in these cultures proved to 
be a streptococcus. 


Case 17. Female, 12.—Morbus cordis. Glands large and engorged 
with blood. Cover-glass specimens showed a few large rods with 
square cut ends; others in groups of four or five and a little curved. 
Also a few cocci. . 

Cultures proved sterile save for one small colony in one of the agar- 
agar tubes. Sub-cultures on gelatine, agar, and in broth afforded 
streptococci which presented the same mode of growth as, and micro- 
scopically were identical with, those of case No. 16. 


Case 18. Female, 47—Emphysema and dilated heart. Glands large 
and engorged with blood. A few cocci seen in cover-glass preparations. 

All cultures were sterile except one on agar-agar. Two colonies of a 
coecus developed here, and, on making sub-cultures, the organism proved 
to be staphylococcus pyogenes citreus. 


Case 19. Male, 6.—Diphtheria of fauces and Jarynx. Glands much 
enlarged. Cover-glass preparations showed a fair number of cocci 
arranged as diplococci ; capsules appeared to be present, but. were ill- 
defined. 

Cultures on agar-agar at 87° C. and gelatine cultures at 22° C. 
afforded abundance of minute colonies. A few larger white colonies 
were also developed, which proved on sub-culture to consist of bacillus 
coli. Milk inoculated from a gelatine culture of these larger colonies 
was: coagulated in two days, and broth cultures gave a marked indol 


‘reaction. 

Sub-cultures from the smaller minute colonies were set going, and 
presented the following characteristics<=— 

Gelatine.—Minute transparent colonies in two days. 
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App. B. No.7. A gar-agar—Minute clear colonies, shreddy deposit in condensation 
On Micro- fluid. 
organisms found id 
in the Bronchial Broth became turbid in 24 hours. 
Glands ; by : : ; : : 
Dr. Cautley. Microscopically, this organism proved a coccus, chiefly in the form of 


diplococci. Result therefore as to Case No. 19.—Diplococcus pneumoniz 
and bacillus coli. 


Case 20. Male, 16.—Pernicious anemia. Glands large. No 
organisms found in cover-glass preparations. 

Cultivations yielded three kinds of organisms. First: Several small 
colonies, becoming gradually Jarger until reaching 4 or 5mm. in diameter, 
having greyish centre and clear processes with rounded ends. Sub-cul- 
tures on agar-agar at 37°C. afforded minute colonies wiih shreddy deposit 
in the condensation fluid. Similar colonies were obtained in cultures 
from the mesenteric glands in the same case. Microscopically the 
microbe proved a streptococcus ; possibly the streptococcus brevis of 
Von Lingelsheim. Secondly : Two white colonies developed rapidly on 
gelatine, and soon caused liquefaction of the medium. These, on 
further culture and on microscopical examination, proved to be proteus 
vulgaris. Thirdly: A single colony, forming a thick whitish growth 
on gelatine sub-culture, but not causing liquefaction of the medium, 
was also obtained. Microscopically this colony consisted of short mobile 
bacilli. 

Result as to Case No. 2U,—Streptococcus brevis, proteus vulgaris, 
and a short baciilus. 


| 
| 
| 
) 
Case 21. Male, 2.—Tubercular meningitis. Glands large, and some 
of them caseous. Tubercle bacilli found in cover-glass preparations; 
also minute cocci arranged as diplococci and as short chains. A few — 
larger cocci, as diplococci. One long rod-shaped bacillus. The cultures 
of the material on gelatine and on agar-agar afforded almost pure — 
cultures of colonies which proved to be streptococcus pyogenes. 
Several colonies of staphyloceceus pyogenes aureus also developed, and 
one colony of bacillus coli. : 
Result as to Case No. 21,—Streptococcus pyogenes, staphylococcus 
aureus, and bacillus coli. , 
4 
: 


Case 22. Male, 41.—Hemoptysis. Glands enlarged ; a few cocci 
found in cover-giass preparations, and two tubercle bacilli. 

In three days gelatine cultures contained numerous round, small, 
white colonies. These in a few more days increased in size to about 
2mm. diameter; were white, circular, and raised. Sub-cultures on 
gelatine formed small, white, round colonies in 24 hours. On agar-agar 
the colonies developed more freely at a temperature of 37°C. Broth 
became turbid in 24 hours. Microscopically the organisms proved a 
variety of streptococcus. It differs from the streptococcus pyogenes in 
growing much more freely, and in forming larger white colonies. It 
might be.called streptococcus albus. Agar-agar cultures also yielded 
several colonies of the same organism. | 

In addition, there were developed on the original agar-agar cultures 
several minute colonies, like those of streptococcus pyogenes. On 
gelatine and agar sub-culture they resembled this latter organism in 
mode of growth. Broth inoculated with the gland juice became faintly _ 
turbid, and contained a moderate deposit. Microscopically however, . 
these sub.cultures consisted of delicate bacilli, showing bipolar staining. 
Two colonies of a form of bacillus coli were also found. Milk was 
coagulated thereby in three days, when inoculaied from gelatine sub- _ 
cultures. . | 
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Result as to Case No. 22.—Streptococcus albus, a bipolar bacillus, Avr. B. No. 7. 


and bacillus coli. On Micro- 
organisms found 


Case 23. Male, 71.—Cerebral hemorrhage. Glands large. In one ene ee 
cover-glass preparation a group of cocci was found. Dr, Cautley. 
Several organisms were obtained by cultivation. Three colonies of 
bacillus coli, and two colonies of a streptococcus rapidly liquefying 
gelatine. Streak cultures of the latter on gelatine showed liquefaction 
along the line of inoculation at the end of 24 hours; and stab cultures 
in gelatine show well-marked tubular liquefaction in two days, with a 
moderate, dense white, deposit : complete liquefaction occurred in six days. 
On agar-agar, at 37° C., there was in 24 hours a free growth of minute 
colonies, of almost the same colour as the culture medium, and a fair 
amount of deposit in the condensation fluid. Broth became densely 
cloudy in two days, and contained a moderate deposit. Microscopically, 
this organism also proved a streptococcus. 
In addition, two colonies of a non-liquefying staphylococcus, one of 
diplococcus pneumonix, and one of streptococcus pyogenes, were also 
obtained from the glands in this case. 


Case 24. Male, 49.—Cardiac failure. Glands of medium size. No 
organisms found in cover-glass preparations. 

Several colonies of a staphylococcus developed on gelatine and on 
agar: their mode of growth was like that of a streptococcus, but their 
microscopical characters in agar-agar and broth culture showed them 
to be staphylococci. 


Case 25. Woman, 65.—Dilated heart, secondary to emphysema, A 
few cocci arranged as diplocoeei were found in the cover-glass prepa- 
rations. 

Upon culture several colonies of bacillus coli, diplococcus pneumonie, 
and streptococeus pyogenes were obtained. Also one colony of proteus 
vulgaris, and one of a chromogenic bacillus. 

Analysis of these other 10 cases gives the following results :— 

I. Staphylococet :— 3 

A. Liquefying— 
1. Staphylococcus pyogenes citreus in one case. 
2. Staphylococcus pyogenes aureus in one case. 
B. Non-liquefying— 
1. A variety of staphylococcus growing freely on gelatine, 
but not very freely on agar-agar, in one case. 
2. A staphylococcus resembling a streptococcus in its mode 
of growth, in one case (No. 24). 

Except this last, the staphylococci obtained were only present in 

cultures to the extent of two or three colonies. 


II. Streptococet :-— | 
1. Streptococcus pyogenes was present in five cases; never 
more than two or three colonies. 
2. Streptococcus brevis, in one case. 
3. Streptococcus albus, in one case. 
4. Streptococcus liquefaciens, in one case (No. 23). 


Ill. Diplococcus Pneumonia, in three cases. 
IV. Bacilli :— 
1. Bacillus coli communis, 1n five cases. 
2. Proteus vulgaris, in two cases. 


38 Three other varieties of bacillus, none numerous, in three 
cases (Nos. 20, 22, 25). 
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App. B.No. 7. ‘ It is’a hotable fact that bacillus coli was present’ in the’ bronchial 
On-Miero.: glands in five out of 10 cases in which organisms were found, whereas 
orgamisres fnpne it, Was not, as will be seen from my other paper in this volume, nearly 
Glands: by. as often present in cultures from the mesenteric glands. _ 


A large number (from 17: or 18 cases) of specimens were examined 
for tubercle bacilli; but, as has been seen, they were only found in two 
instances, and in these two cases there were caseous glands in the 
neighbourhood. 7 Bete 2a) 
The bronchial glands, therefore, were never found ‘crowded’ with 
organisms ;‘and this notwithstanding that in making the cultivations 
therefrom the surface of gelatine and agar-agar was freely smeared with 
gland juice undiluted: In every case the colonies were, as matter 
of first instance, sufficiently isolated for the purpose of making sub- 
cultures. ae 


Conclusions :— . tia 
1. The bronchial glands contain organisins of various kinds in certain 
cases. 
2. Organisms are present both in health and disease. 
3. Oganisms are absent both in health and disease. 
4. The organisms present are not necessarily living. 
5. Organisms are not present in large numbers. 
6. The bacillus of tubercle is not commonly present. 
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On Micro-Ore@anisms found in the MESENTERIC GLANDS; by App. Bi No.8 


Epmunp Cavuttey, M.D. Cit Nero. 


We regards the absorption’ of:microsorganisms from the interior of the che Meentere 
healthy intestine, the only channels for their passage, leaving out. of De Cause. 
account localised penetration of and growth through the mucous 
membrane (as, for instance, in ulceration ), are the blood vessels and 
the lymphatics. . 

~ As to absorption- of microbes by the blood vessels of ‘the intestines, 
little, however, is known, the evidence in regard of. infections received 
by way, of the Set ty tract pointing in ‘tie main to absorption. of 
their particulate causes by the lymphatics; as for instance in milk 
scarlatina, in milk typhoid, and in intestinal tuberculosis. 

It is therefore interesting to ascertain which of the numerous bacteria 
inhabiting: thealimentary canal can pass into the lymph stream, ‘:e., 
into the mesenteric glands. 

Three questions naturally arise here, namely :— 

1, Are organisms. present.in the mesenteric glands ? 

2. If organisms are present there, are they living ? 

3. If living organisms are present, what varieties are commonly 

found ? | 

In. order. to investigate these points, he mesenteric glands were taken 
from. the -bodies of :various: persons, 25 in number,* who died in the 
hospital. As far as possible, the cases. selected were those of persons 
who had died from accident or from disease in which there was no 
suggestion of septiceemic infection. No case-was examined if there were 
definite signs of decomposition ; and care was exercised not to take 
mesenteric glands from cases in which the small intestine presented 
tothe naked eye any sign of disease. 

The method of investigation consisted in removing the glands from 
the body, placing them in a saturated solution of perchloride of mercury 
for a few seconds in order to destroy any surface contaminations, and 
drying them on sterilized filter paper. They were then opened with a 
sterilized knife, and three gelatine and three agar-agar cultures were 
inoculated with the gland juice, freely smeared over the surface. The 
gelatine cultures were incubated at 20° C., and the agar-agar cultures 
at 87° C. Sub-cultures were made from any colonies which grew on 
these or on, certain other nutrient media which were also employed. 
Four coverglass preparations were also made from the fresh gland juice; 
dried over the flame, and stained in various aniline dyes. 

Case 1. Male, 71.—Cerebral hemorrhage. 

Case 2. Male, 75.—Meningeal hemorrhage. 

Case 3. Male, 69.—Cerebral hemorrhage. 

In these three cases the glands were small. No organisms were 
found in stained coverglass preparations of the fresh gland-juice, and 
none were obtained by cultivation on gelatine or on agar-agar, 





* The bronchial glands of all 25, except Nos. 4, 9, 17, 18, and 22," were Aled 
examined ; account of this examination is given in the preceding paper. 
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Case 4. Male, 47.—Cerebral hemorrhage. Coverglass preparations 
crowded with cocci; cultures sterile. 


Case 5. Male, 41.—Hemorrhage from the lungs, due to Bite 
Glands of medium size ; no organisms found. 


Case 6. Male, 30.—Cardiac failure, secondary to morbus cordis. 
Glands of medium size ; no organisms found. 


Case '7. Female, 12.—Cardiac failure, secondary to mitral stenosis. 
Glands of medium size. A few long rods found in coverglass prepara- 
tions, but no organisms obtained by cultivation. 


Case 8. Female, 25.—Hematemesis. Glands small, Cultures 
sterile ; many cocci, isolated and in groups, found in coverglass 
preparations. 


Case 9. Male, 16.—Fractured skull. Glands of medium size; no 
organisms found. | 


Case 10. Female, 6.—Laryngeal diphtheria. Glands small; few 
cocci found in coverglass preparations ; no growth on culture media. 


Case 11. Male, 4.—-Laryngeal diphtheria, Glands large; no 
organisms found. 


Case 12. Male, 2.—Tubercular meningitis. Glands large. Many 
cocci, one large rod-shaped bacillus and one small bacillus, found in 
coverglass preparations. Cultures sterile. 


Case 13. Male, 13.—Tubercalar meningitis. Glands large. A few 
cocci, arranged in ieee found in coverglass ee ea Cultures 
sterile. 


Case 14. Male, 4.—Double otitis media. Glands large. “No 
organisms found. 


Case 15. Kemale, 5 months.—Marasmus. Glands of medium size. 
No organisms found. 

In these 15 cases no organisms were obtained from the glands on 
cultivation by means of the methods above described. In nine out of 
the 15 no organisms were found in the coverglass preparations. In 
the remaining six, organisms were found in coverglass preparations, 
numerous in two of the five. 

In the next succeeding 10 cases, various organisms were Sitalved by 
cultivation on gelatine at 20° C. or on agar-agar at 37°C. In some 
of these other 10 cases, organisms were detected in the coverglass 
preparations ; in some they were not. 


Case 16. Female, 40.—Pernicious anaemia, Glands large and 
hemorrhagic. Nothing found in coverglass preparations. All the 
culture tubes proved sterile, with the exception of one gelatine tube in - 


which there was a single minute colony. Subcultures from this on 


gelatine, agar-agar, and in broth showed the organism of this colony to 
be streptococcus pyogenes. . | 
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Case 17, Male, 3—lWaryngeal and faucial diphtheria. Glands 4?P. B. No.8. 
large. Only a single colony appeared in one of the six culture tubes pacer a — 
‘inoculated. Microscopically this proved to be a very minute staphy- ibe! i 
lococcus. As to its cultural characters : on gelatine it formed a delicate Dr. Cautley. 
filmy growth of minute colonies: on agar-agar at 37° C. a fairly 
definite growth appeared along the line of inoculation and considerable 


deposit formed in the water of condensation. 


Case 18. Male, 42.—Fractured skull. Glands of medium size. 
No organisms found in coverglass preparations. By cultivation there 
were obtained :— 

(1.) One colony of bacillus coli. 

(2.) Three colonies of staphylococcus aureus. 

Case 19. Male, 49.—Cardiac failure, secondary to emphysema. 
Glands very small. A few cocci found in coverglass preparations, and 
several colonies of streptococcus pyogenes obtained by culture. 


Case 20. Female, 23.—Cardiac failure, secondary to morbus cordis. 
Glands small. No organisms found in coverglass preparations. By 
culture only three colonies in all were obtained, and these developed 
in one of the gelatine cultures. Two out of the three liquetied gelatine, 
and on subculture gave results as follows :— : 

On gelatine.—In two days considerable liquefaction along the line 
of inoculation, and yellow deposit formed; the gelatine almost 
completely liquefied in nine days. 

On agar-agar at 87° ©.—Scanty growth in four days, with yellowish 
tinge in growth, and deposit in the condensation fluid. 

Broth at 37° C.—At the end of 24 hours the medium was turbid 
and contained a moderate deposit. In four days the deposit was well 
marked and pale yellow in colour. 

Microscopically, the organism proved a minute coccus forming zoo- 
gleea and short chains, 

The third colony yielded a well-defined, raised, but not extensive 
growth on gelatine; a thicker and more extensive growth on agar-agar. 
Broth became turbid and contained a moderate deposit. Gelatine not 
liquefied. Microscopically, this was a staphylococcus. 

Result as regards Case 20.—Two colonies of staphylococcus pyogenes 
citreus ; one colony of a non-liquefying staphylococcus albus. 


Case 21. Female, 65. Cardiac failure, secondary to emphysema. 
Glands small. No organisms seen in coverglass preparations. Both 
agar-agar cultures, at 37° C., and gelatine cultures, at 20° C., yielded 
one and the same erganism in fairly large number. Characters on 
subculture :— 

On gelatine: in three days minute colonies along the line of 
inoculation. 

On agar-agar : minute whitish, almost transparent, colonies; scanty 
deposit in the condensation fluid. 

Broth, became faintly turbid in two days and contained only a trace of 


deposit. 
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“Microscopically, this was a long rod-shaped bacillus, with square cut 
ends, growing into chains and threads. | ae 


~ Case 22. Female, 52. ’ Cardiac’ failure, secondary to~ emphysema. 

Patient died 24 hours aftet admission ‘to the hospital. Her temperature 

was 101° F. Glands large. Culture on :— . ec: 
Agar-agar at 37° C. showed in three days several minute colonies like 


those of streptococcus pyogenes. No growth developed on gelatine; 


~o Subeulturessin’ Broth contained in twe days a white deposit, fluffy 


and flocculent ; shaken slightly, the deposit floated in the form of small 
woolly masses. The supernatant broth remained clear. 

Microscopically, the organism was a bi-polar short bacillus, growing 
into long threads, namely, the influenza bacillus. 


Case 23. Male, 6—Diphtheria of larynx. Glands large. Cover- 
glass preparations showed many short, stumpy rods. Gelatine cultures of 
the material yielded several colonies of apparently two kinds. One 
variety present in considerable number proved on subculture to be the 
bacillus coli communis. It grew in the usual way upon gelatine and 
agar-agar ; formed gas bubbles quickly and profusely in gelatine-agar- 
agar, and glycerine-agar shake cultures; coagulated milk in 24 hours; 
and gave, a marked indol reaction when grown in broth. The other 
variety at the end of two days had in the original gelatine cultures 
developed in the form of minute round white colonies. By transmitted 
light, under a low magnifying power, each colony was_ round, oval, or 
kidney-shaped, and brown in colour. Subcultures on gelatine formed, 
in 24 hours, a moderate growth of minute round white colonies along 
the line of inoculation. Gradually the colonies, after growing a little 
larger, assumed a delicate yellow hue, and the gelatine slowly liquefied ; 
complete liquefaction resulted in three to four weeks. On agar-agar 
a moderate pale-yellow growth developed. Microscopically, this is a 
coccus forming zooglea., One colony of staphylococcus albus was algo 
obtained. 

The original agar-agar cultures of the gland juice yielded two colonies 
of bacillus coli and one of staphylococcus albus. In addition to these, 
many minute transparent colonies and scanty deposit in the condensa- 


tion fluid were also observed. Subcultures from this on gelatine and — 
broth gave no result, but. subcultures. on agar-agar gave results at 


37° C. as in the primary culture. Microscopically the organism proved 
to be a long rod-shaped bacillus, forming long threads. 

Result as regards Case 23,—Bacillus coli communis, staphylococcus 
pyogenes albus, a variety of staphylococcus pyogenes citreus, and a 
peculiar bacillus. | 


Case 24. Male, 16.—Pernicious anemia. Glands large. Five. q 


cocci and one bacillus were found in the coverglass preparations. 


Gelatine cultures yielded one variety of organism, in pure culture, fairly — 


profuse. It appeared as small transparent colonies, which developed 


in three days and slowly increased in size to about mm. diameter, — 
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when, the, growth. presented: a. greyish centre and: more transparent App. B..No. 8. 
peripheral portion; sending out. processes with rounded ends. _On Micro... 
agar-agar at 37° C. minute round white colonies appeared, andishreddy, SE Toe 
deposit in the condensation fluid,, developed in, 24, hours. _Subeultures Glands; bY € 
in. broth: in,, 24, houys., beeame moderately. turbid and. contained ascanty 
deposit. Microscopically, the organism is a coccus forming, chains. 

Result, as regards, Case 24,—A. pure culture of a streptococcus ; 
possibly the streptococcus brevis of Von Lingelsheim, 


Case 25: Male, 20.-—-Ruptured liver. Glands small. No organisms 
found in coverglass preparations. From the gland juice there were 
by culture three varieties of staphylococcus :— 

1. Staphylococcus pyogenes aureus. 

2. A non-liquefying chromogenic staphylococcus, producing a narrow, 

delicate, yellow coloured growth on gelatine. 

3. A single colony of a staphylococcus resembling staphylococeus albus, 

except that it did not liquefy gelatine. 


Analysis of the above cases gives the following results. In 15 out of 
25 cases no living organisms were found in the juice of the mesenteric 
glands. In six out of these 15, such organisms as were found were 
discovered in coverglass preparations only. In the remaining 10 cases, 
cultures of the gland juice produced colonies. In two of the 10 only a 
single colony in each instance was found in ihe six tubes inoculated 
with the gland juice; and in these two there were no organisms 
discoverable in the coverglass preparations. 


The organisms found were the following, their number and variety 
being surprisingly smail :— 


Staphylococet :— = 
A. Liquefying gelatine. 
1. Staphylococcus pyogenes aureus in two cases. 
2. Staphylococcus citreus in one case. 
3. Staphylococcus; very like citreus in one case. 
4, Staphylococcus albus in one case. 
B. Not liquefying gelatine. 
1. Staphylococcus, chromogenic, yellow, in one case. 
2. Staphylococcus, not chromogenic, in one case. 
3. Staphylococcus, growing somewhat like ‘a streptococcus in 
one case. 
Streptotocer :— 
1. Streptococcus pyogenes in two cases. 
2. Streptococcus brevis of Von Lingelsheim (°) in one case. 


Bacilli :-— 
1. Bacillus coli communis in two cases. 
2. Influenza bacillus in one case. 
3. Long rod-shaped bacillus, growing on gelatine in one case. 
4, Long rod-shaped bacillus, not growing on gelatine in one case. 
From the above observations it would appear that the mesenteric 
glands, whether in health (as in the cases of death from accident) or 
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App. B Nov® in disease of various kinds, are not normally crowded with organisms. 


On Micro- i i i | 
onganieetatdel Very often indeed in these experiments the glands were found to 
in the Mesenteric contain no living organisms. 


Glands ; by 
Dr. Cautley. The conclusions I draw are as follows :— 
Firstly. Organisms do reach the mesenteric glands, but not in large 
numbers. 


Secondly. Many of those which reach these glands do not retain 
their vitality. 

Thirdly. 'The organisms found by me in these glands are such as 
are commonly found in the alimentary canal. 
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